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(57) Abstract 



A technique for effecting electronic commerce using a data network is described. The data network includes a plurality of subsystems 
which, together, form an integrated system for receiving customer orders for selected items via a data network, fulfilling the customer 
orders, and delivering the ordered products to the customers. Moreover, according to a specific embodiment, the integrated nature of the 
system architecture of the present invention allows the on-line merchant to provide a guarantee to the customer that the ordered items will 
be available to be delivered to the customer at the specified delivery date, time, and location. 
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INTEGRATED SYSTEM FOR ORDERING, FULFILLMENT, AND DELIVERY 
OF CONSUMER PRODUCTS USING A DATA NETWORK 



BACKGROUND OF THE INVENTION 

Field of the Invention 

10 This invention relates to the field of electronic commerce. In particular, the 

invention relates to a technique for selling and delivering consumer products to 
customers using a data network. 

Description of the Related Art 

Companies have been delivering goods to customer homes for years using 

15 many different kinds of delivery systems. Examples run from mail order catalog 
shopping to on-line ordering and delivery services such as those provided by 
Amazon.com and Peapod.com. Indeed, the demand for home shopping and home 
delivery is increasing. However, many of the conventional systems which provide 
home shopping and home delivery services have significant limitations that prevent 

20 their adoption on a large scale basis. 

For example, the on-line grocery delivery service provided by Peapod.com 
(implemented by Peapod, Inc.) allows customers to access an on-line grocery store to 
place grocery orders. "Shoppers" (i.e. employees of Peapod) fill the orders by 
traveling to local grocery stores and purchasing the groceries ordered by the 

25 customers. The groceries are then delivered to the customer's home. In order to make 
a profit on the transaction, Peapod adds delivery charges on to the grocery bill. This 
makes the groceries more expensive than if the customer had performed the shopping 
and purchasing himself/herself. 

Additionally, when a customer places an order, Peapod can not guarantee that 

30 the ordered item will be available to be delivered to the customer. Thus, if the 
grocery store does not have the ordered item (e.g. out of stock), the "shopper" cannot 
deliver that item to the customer. 
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Further, delivery scheduling problems may also arise with on-line shopping 
services such as those provided by Peapod. Often, it is extremely difficult to fulfill a 
delivery request for an order to be delivered on the same day that the order was 
placed. Therefore, many shopping services do not offer this feature. Additionally, it 
is not uncommon for a scheduled customer delivery window to be missed because the 
order took too long to fulfill by the "shopper". 

In addition to the Peapod technique, there are other conventional on-line 
techniques which allow a customer to purchase customer products via the Internet, 
and then have the purchased products delivered to a customer's shipping address. For 
example, on-line retailers such as Amazon.com, Inc. provide the ability for a 
customer to select and purchase various products via the Internet or World Wide 
Web. Using conventional techniques, an on-line product purchasing transaction will 
typically include the following steps. 

First, the customer selects one or more products to be purchased. Once the 
customer has finished selecting the desired product(s), the customer may then proceed 
to a check-out or order confirmation page. During the check-out or order 
confirmation process, the customer provides the necessary information for completing 
the transaction purchase, such as, for example, the customer's name, credit card 
number, shipping address, etc. Before the order is confirmed by the on-line retailer, 
(e.g., Amazon.com), the billing and financial information is verified and processed. 
For example, if a credit card is used by the customer to purchase selected on-line 
products, a credit card transaction for the total amount of the purchase will be 
authorized before the purchase order is confirmed and fulfilled by the merchant. 
Once the payment transaction has been authorized, the on-line merchant typically 
fulfills the order by obtaining the purchased products, and shipping the purchased 
products the customer's shipping address using a common carrier (e.g. third-party 
courier) such as, for example, UPS, USPS, Federal Express, etc. The customer's 
credit card is typically billed at the time of shipment. 

Although the above-described on-line product purchasing technique provides 
the convenience of allowing a customer to purchase and receive a desired product 
without having to venture outside his or her home, current on-line shopping 
techniques suffer from a number of additional disadvantages (in addition to those 
described previously). For example, many on-line merchants provide adequate 
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customer service relating to on-line product purchases, but typically provide 
inadequate customer service for handling returns or customer complaints. Further, 
once the customer's order has been processed, a customer typically does not have the 
ability to change, alter, or cancel the order. Rather, the customer must typically wait 

5 until he or she receives the originally ordered goods, and then must make a 
subsequent request to the on-line merchant for returning or modifying at least a part of 
the order. This latter request is typically handled as a separate transaction on the 
merchant's side, and may involve lengthy delays. Additionally, if the customer 
wishes to return one or more products, the customer is typically required by the 

0 merchant to first obtain a return authorization number (after first submitting a return 
request), and typically is responsible for paying shipping costs for shipping the 
returned products back to the merchant. 

The following example may help to illustrate some of the potential problems 
which a customer may encounter when purchasing products via on-line retailers or 

5 merchants. First, let us assume that a customer has selected two books for purchase 
using an on-line merchant, such as, for example, Amazon.com. When the customer 
proceeds to the check-out page, the customer authorizes a total amount (i.e., for the 
books, tax, and shipping) to be billed to his or her credit card. Once the credit card 
authorization for the total amount has been received, the merchant fulfills the order 

0 and forwards the order to a common carrier for shipment. The customer's credit 
account will be billed at this time for the total amount specified above. 

After the order has been fulfilled by the merchant, the customer is typically 
unable to modify or cancel the order. Thus, for example, if the customer subsequently 
wishes to cancel one of the ordered books after the merchant has fulfilled the order, 

5 the customer must first wait to receive the book, and then submit a separate request to 
the on-line merchant for returning the book. It is worth noting that since the 
purchased items are typically shipped using an independent courier service or 
common earner such as UPS, Federal Express, or the U.S. postal service, there is no 
mechanism in place whereby the customer is able to return the undesired product 

0 (e.g., book) back to the delivery courier for an immediate refund. Rather, as is 
typically the case, the customer must first obtain a return authorization number from 
the merchant, re-package the unwanted product, and ship the unwanted product back 
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to the merchant. Typically, the customer is required to pay for shipping charges for 
returning a product, even if the product was received in a defective condition. 

Once the returned product is received by the merchant, it is typically processed 
within four to six weeks, meaning that a credit for the returned product may not be 
5 issued to the customer until four weeks after the product has been received by the 
merchant. In the example above, a credit, when issued, may appear as a refund or a 
credit on the customer's credit card account. 

An additional problem with conventional on-line purchasing transactions 
relates to merchandise availabili ty. For example, when a merchant receives a request 
10 for a product return, the merchant is not able to include the returned product as part of 
the merchant's current inventory until the returned product is physically received at 
the merchant's site and the return processed, which may take up to 4 to 6 weeks. 
Moreover, until the returned order is processed, the returned merchandise will 
typically not be included as part of the inventory made available for customer 
15 purchase. This results in an inefficient allocation of resources. 

In light of the above, there exists a continual need to improve upon electronic 
commerce and on-line purchasing techniques. 

SUMMARY OF THE INVENTION 

20 According to specific embodiments of the present invention, a technique for 

effecting electronic commerce using a data network is described. The data network 
includes a plurality of subsystems which, together, form an integrated system for 
receiving customer orders for selected items via a data network, fulfilling the 
customer orders, and delivering the ordered products to the customers. Moreover, 

25 according to a specific embodiment, the integrated nature of the system architecture 
of the present invention allows the on-line merchant to provide a guarantee to the 
customer that the ordered items will be available to be delivered to the customer at the 
specified window delivery time. 

According to a specific embodiment, an integrated system is disclosed for 

30 effecting electronic commerce via a data network. The system comprises an 
inventory subsystem comprising memory. The inventory subsystem includes an 
inventory database configured or designed to maintain inventory records of a plurality 
of items of merchandise. The system also includes a customer interface subsystem in 
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communication with the inventory subsystem. The customer interface subsystem is 
configured or designed to store available inventory information, and is also 
configured or designed to present selected item information relating to the inventory 
merchandise to at least one customer via the data network. The customer interface 
5 subsystem is further configured or designed to facilitate customer shopping 
transactions, and to store customer order information.. The integrated system also 
comprises an Order Fulfillment Subsystem in communication with the inventory 
subsystem. The Order Fulfillment Subsystem is configured or designed to receive 
customer order information captured by the customer interface subsystem. The order 
information includes at least one customer order for at least one item. The Order 
Fulfillment Subsystem is also configured or designed to facilitate fulfillment of the 
customer order. In a specific embodiment, fulfillment of a customer order includes 
obtaining at least a portion of the items relating to the order and preparing the 
obtained items for shipment to the customer. Additionally, the integrated system 
15 includes the delivery subsyste m in communication with the customer interface 
subsystem and the inventory subsystem. The delivery subsystem is configured or 
designed to receive items relating to at least one fulfilled customer order, and is also 
configured or designed to facilitate delivery of the received items to the customer, 

An additional aspect of the above embodiment provides that the system 
20 further comprises a Publishing Subsystem in communication with the inventory 
subsystem and the customer interface subsystem for managing item and catalog data 
associated with a plurality of items of merchandise. Another aspect of this 
embodiment provides that the customer interface subsystem comprises a capacity 
database for managing capacity data associated with each of the plurality of 
25 subsystems. According to one embodiment, the capacity data includes /available" ■ 
capacity data for each subsystem and freserved]capacity data for each subs ystem. 1 
wherein the reserved capacity data is related to placed customer orders which have 
not yet been delivered to the customer. The customer interface subsystem may also 
be configured or designed to manage the inflow of customer orders at the time of 
30 ordering, using the capacity data. 

An alternate embodiment of the present invention is directed to a method for 
effecting electronic commerce via a data network. The data network comprises a 
customer interface subsystem for facilitating ordering transactions of items selected 
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by at least one customer; an Order Management Subsystem for managing customer 
orders, and for managing inventory stock and inventory data; an Order Fulfillment 
Subsystem for facilitating fulfillment of customer orders; and a delivery subsystem for 
facilitating delivery of customer orders to the customers. A customer order is 
5 received at the customer interface subsystem. The customer order includes 
information relating to at least one ordered item, and includes information relating to 
a specified delivery window time. Information relating to the customer order is sent 
to the Order Fulfillment Subsystem after a pre-determined cut-off time has passed. At 
least a portion of the customer order is fulfilled at the Order Fulfillment Subsystem. 

10 The fulfilling of an order includes verifying each inventory item which has been 
successfully fulfilled and processed for shipment to the customer. The delivery 
subsystem is then used to deliver the fulfilled order items to the customer. At the 
time of the deliveiy of the fulfilled order to the customer, a record is generated of 
each item being received by the customer. After the order has been delivered to the 

15 customer, the customer is then billed for the order. An additional aspect of this 
embodiment provides that the customer is able to modify the customer order at the 
time of delivery of the order to the customer. In a specific embodiment, the 
modification of a customer order which is initiated during delivery of the order to the 
customer may be processed by the delivery courier using a mobile field device which 

20 has been configured or designed to process and store customer order data. 
Additionally, using the mobile field device, the delivery courier may process, at the 
time of delivery, other customer service requests such as, for example, customer 
returns, credits, or other adjustments. 

An alternate embodiment of the present invention is directed to an integrated 

25 architecture system for effecting electronic commerce via a data network. The system 
comprises a customer interface subsystem for presenting representations of selected 
products to customers via the data network. The customer interface subsystem is also 
configured to enable customers to generate orders for any of the selected products via 
the data network. The system further comprises an inventory subsystem in 

30 communication with the customer interface subsystem. The inventory subsystem may 
be configured to maintain and control inventory data related to products presented to 
the customers. The system may further comprise an order fulfillment subsystem in 
communication with the inventory subsystem, which is configured to process 
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customer orders via the data network. The system may further comprise a 
transportation subsystem in communication with the customer interface subsystem 
and order fulfillment subsystem. The transportation subsystem may be configured to 
schedule deliveries and manage transportation resources related to the fulfillment and 
5 delivery of customer orders. Each of the subsystems of the integrated system 
architecture may effect its various functions via the data network by interacting with 
at least one other of the subsystems. 

Another embodiment of the present invention is directed to an integrated 
system for effecting electronic commerce via a data network. The system comprises a 

10 first business unit for servicing a first plurality of customers associated with in a first 
geographic area; a second business unit for servicing a second plurality of customers 
associated with a second geographic area; and a central management unit for 
managing information content presented by each of the business units to its respective 
customers. Further, each of the business units may comprise an inventory subsystem, 

15 a customer interface subsystem, an order fulfillment subsystem, and a delivery 
subsystem. According to a specific embodiment, the integrated system may be 
configured to route a particular customer to an appropriate business unit based upon 
the geographic location associated with that particular customer. 

Additional features and advantages of the various aspects of the present 

20 invention will become apparent from the following description of its preferred 
embodiments, which description should be taken in conjunction with the 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

25 FIGURE 1 shows a schematic block diagram of an integrated system 

architecture 100 in accordance with a specific embodiment of the present invention. 

FIGURE 2 shows a schematic block diagram of an integrated system 
architecture 200 in accordance with an alternate embodiment of the present invention. 
FIGURE 2A shows a schematic block diagram illustrating various interactions 
30 which take place between at least a portion of the elements shown in the system 200 
of FIGURE 2. 
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FIGURE 3 shows a schematic block diagram of an integrated system 
architecture 300 in accordance with a different embodiment of the present invention. 

FIGURE 4 shows a state diagram in accordance with a specific embodiment 
5 of the present invention, illustrating a high-level through of subsystem interactions 
relating to inventory inflow. 

FIGURE 5 shows a state diagram in accordance with a specific embodiment 
of the present invention, illustrating a high-level walkthrough of subsystem 
interactions relating to inventory outflow. 
10 FIGURES 6, 7A, and 7B show flow diagrams illustrating how various 

systems, subsystems, and components of the present invention interact during normal 
business operations in accordance with a specific embodiment of the present 
invention for effecting electronic commerce via a data network. 

FIGURE 8 shows a schematic block diagram illustrating various types of data 
15 which flow through the Order Management Subsystem (OMS) in accordance with a 
specific embodiment of the present invention. 

FIGURE 9 illustrates various SKU and catalog flows in accordance with a 
specific embodiment of the present invention. 

FIGURE 10 shows a schematic block diagram of a database reporting and 
20 analysis environment in accordance with a specific embodiment of the present 
invention. 

FIGURE 11 shows a block diagram illustrating a relationship between 
catalogs, item lists, and store items according to a specific implementation of the 
present invention. 

25 FIGURE 12 shows' a block diagram illustrating the relationship between 

shipping addresses which fall within mapped area regions, in-area area regions, and 
deliverable area regions, in accordance with a specific embodiment of the present 
invention. 

FIGURE 13 shows a block diagram of a distribution center operation in 
30 accordance with a specific embodiment of the present invention. 

FIGURE 14 shows a flow diagram of an OFS outbound procedure 1400 in 
accordance with a specific embodiment of the present invention. 

8 
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FIGURE 15 shows a specific embodiment of an OFS inbound procedure 1500 
in accordance with a specific embodiment of the present invention. 

DETAILED DESC RIPTION OF THE PREFERRED EMBODIMENTS 

5 According to specific embodiments of the present invention, a technique is 

described for effecting electronic commerce via a data network. More specifically, 
the technique of the present invention utilizes an integrated system architecture for 
effecting electronic commerce via the data network. The data network may be 
comprised of a plurality of separate networks including wide area networks (WANs), 

1 0 local area networks (LANs), the Internet, etc. 

The integrated system architecture of the present invention may be used to 
implement a variety of electronic commerce techniques. For example, according to a 
specific embodiment, the integrated system architecture of the present invention may 
be used to implement an on-line store which may be accessed by customers via the 

15 Internet or World Wide Web. Using the technique of the present invention, the on- 
line store may be configured to facilitate customer transactions, including, for 
example, providing customers with catalog information relating to items which are 
available for purchase; enabling customers to schedule a delivery destination, date, 
and time for delivery of an order; receiving and managing customer orders; 

20 facilitating fulfillment of the customer orders; facilitating delivery of the customer 
orders; etc. The on-line store may include a plurality of systems, subsystems and/or 
components for interfacing with customers via the data network. 

Customer orders received at the on-line store may be forwarded to a physical 
distribution center, where the orders are fulfilled and processed for shipment to the 

25 customers. Once an order has been processed for shipment to a customer, a delivery 
system may be used for delivering the order to the customer at the specified delivery 
date and time. According to a specific embodiment of the present invention, the 
integrated system architecture also includes system elements for managing the 
fulfillment and delivery aspects associated with electronic commerce transactions. 

30 FIGURE 1 shows a schematic block diagram illustrating various systems, 

subsystems and/or components of the integrated system architecture 100 in 
accordance with a specific embodiment of the present invention. As shown in 
FIGURE 1, system 100 includes a plurality of subsystems and other components for 
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effecting electronic commerce over a data network. A brief description of at least a 
portion of the plurality of subsystems of system 100 is presented below. For example, 
system 100 of FIGURE 1 may include: 

(1) a Publishing (PUB) Subsystem 140 which manages SKU and catalog 
5 information (e.g. SKUs, UPCs, products, categories, descriptive attributes, etc.), and 

provides an interface to merchants 133; 

(2) a Webstore Subsystem (WS) 132 which manages the on-line store 
interface with customers, including customer shopping and ordering transactions; 

(3) a Transportation Subsystem (XPS) 124 which manages delivery 
5 window scheduling, delivery vehicle routing, capacity planning, and mobile field 

device (MFD) data used by delivery couriers; 

(4) an Order Management Subsystem (OMS) 150 which manages pricing 
data, item availability data, inventory data, vendor data, finance, procurement, etc; 

(5) a Corporate Support Subsystem (CSS) 146 which manages financial 
5 and human resource information, and communicates with other subsystems for 

authenticating users and assigning roles; 

(6) an Order Fulfillment Subsystem. (OFS) 160 which facilitates the 
fulfillment of customer orders and manages the distribution center (170) operations; 

(7) a Customer Relationship Management (CRM) Subsystem 126 for 
) enabling customer service representatives (CSRs) 143 to service customer requests 

and track customer interaction; 

(8) a Food Production Management Subsystem (MFG) 154 which 
manages information and purchasing requirements relating to recipes, sub-recipes, 
ingredients, menus, food safety procedures, equipment usage, etc.; 

> (9) a Data Warehouse Subsystem (DWS) 180 for storing and analyzing 

data reported from other subsystems of the integrated system; and 

(10) an Electronic Data Interchange (EDI) Subsystem 182 which provides 
an interface to vendors 1 85, and manages vendor purchase order and invoice data. 

Alternate embodiments of the integrated system of the present invention may 
) also include: 

(1 1) an Automated Call Distribution (ACD) Subsystem which manages and 
routes customer calls as they are received at a customer service call center, 
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(12) a Network System Management (NSM) Subsystem which monitors 
and diagnoses all networks and subsystems in the system 100; 

(13) a System and Network Infrastructure (SNI) Subsystem which may 
include hardware and/or software for optimizing network performance, scalability, 

5 and reliability; 

(14) a Coiporate Networks and Systems (CNS) Subsystem which 
represents the underlying network foundation upon which corporate systems run; and 

(15) a Content Management Subsystem (CMS) for managing the catalog 
content of a plurality of on-line stores which utilize the integrated system of the 

10 present invention. 

As shown in FIGURE 1, system 100 may include at least a portion of the 
above-described subsystems. Additionally, each subsystem may also comprise at least 
one server and/or other components. Further, each subsystem may be configured to 
utilize a dedicated or shared database server as its persistent and transactional data 

15 backbone. Users or customers may access data stored on one of the subsystem's 
database servers (e.g. Webstore database), which then executes appropriate business 
logic and/or business objects. 

Each subsystem may be configured or designed to communicate with each 
other via a plurality of interfaces. According to a specific embodiment, the 

20 plurality of interfaces includes both synchronous and asynchronous interfaces. Many 
of the various system interfaces are configured to be asynchronous, wherein data is 
typically transferred in batch mode via staging (e.g. database) tables or flat files (e.g., 
separated value files). However, at least a portion of the system interfaces are 
configured as synchronous interfaces. Generally, a synchronous interface may be 

25 used where an immediate response from a server or component is required. 
Synchronous interfaces in the system 100 of FIGURE 1 may exist between WS 130 
and XPS 124, XPS 124 and Route Planner 118, WS 130 and Tax Server 114, and 
MFD server 1 1 2 and Tax Server 1 14. 

Conceptually, the system 100 of FIGURE 1 may be grouped into two general 

30 subsystems, namely a Front Office system and a Back Office system. The Front 
Office system is generally responsible for functions related to customer transactions 
such as, for example, customer orders, billing transactions, delivery scheduling, 
customer service, etc. In the embodiment of FIGURE 1, for example, the Front 
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Office system 130 comprises the Webstore Subsystem 132, Transportation Subsystem 
124, and Customer Relationship Management Subsystem 126. The Front Office 
system 130 may also include other subsystems or components such as, for example, 
mobile field device (MFD) components 1 12, a tax component 114, a credit or debit 
5 card billing component 116, a delivery route planning component 118, a search 
engine 120, a catalog component 122, a Help Desk component 144, etc. The above- 
described subsystems and components of Front Office 130 are described in greater 
detail below. 

Additionally, the Front Office system 130 may include a centralized database 
131 which may be accessed by subsystems and/or components of system 100. 
Alternatively, one or more of the Front Office systems and/or components may each 
comprise a respective database which is accessible by other subsystems and/or 
components of system 100. 

The Back Office system generally includes all subsystems and/or components 
15 which are not part of the Front Office system. Thus, as shown in FIGURE 1, for 
example, the Back Office system includes the PUB 140, MFG 154, OMS 150, EDI 
182, CSS 146, DWS 180, and OFS 160 subsystems. However, the invention is not 
limited to the particular embodiment shown in FIGURE 1, and it will be appreciated 
that the specific configuration of system 100 may be modified by one having ordinary 
20 skill in the art to suit specific applications. 

Subsystem Functionality 

This section provides a more detailed description of the various subsystems 
and components which form the integrated system architecture of the present 
invention, as shown, for example, in FIGURE 1 of the drawings. 

25 Publishing Subsystem fPTJBI 

Referring to FIGURE 1, the Publishing Subsystem 140 maintains and 
manages information data about the retail objects (e.g. SKUs, products, categories, 
etc.) which may be available for customer purchase. 

Each different item of inventory is associated with a respective stock keeping 
30 unit or SKU, regardless of whether the item is available for customer purchase. A 
product is a grouping of SKUs. The product information is the higher level 
information that is pertinent to all SKUs in the grouping. A category is a hierarchical 
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classification based on how customers would expect products to be logically grouped. 
For example, the category "potato chips" may include the products 'Brand X" potato 
chips and <r Brand Y" potato chips. Further, the Brand X potato chip products may 
include a 16-ounce Brand X potato chips item (associated with a first SKU) and a 20- 
5 ounce Brand X potato chips item (associated with a second SKU). 

The PUB Subsystem 140 may maintain and manage a master catalog of all 
SKU infonnation, including production and supply only SKUs. Additionally, PUB 
Subsystem 140 may also generate and manage different catalogs for different on-line 
stores. Each store catalog may include a selected subset of SKUs from the master 
10 catalog. 

As shown in FIGURE 1, the Publishing Subsystem includes a database 141. 
According to a specific embodiment, the PUB database may be implemented using an 
Oracle database running on a database server. The database is used as a repository of 
all publishing data as well as the repository of code that implements predefined 

15 business rules. 

The data stored within the PUB database 141 may be grouped into a plurality 
of different schemas, including, for example, a data entry schema where all changes 
are initially stored; an integration schema in which changes from at least one user are 
integrated; a master schema which stores a master copy of all retail objects; a catalog 

20 schema which may be configured as an outbound staging area used by the other 
subsystem interfaces; a publication utility schema which includes stored procedures 
and views which may be implemented by the predefined business rules; a publication 
API schema for allowing both internal and external clients to connect to the PUB 
database; etc. 

25 Merchants and content managers may enter and maintain SKU infonnation 

stored in the PUB database using the PUB Web GUI interface 134 and PUB Bulk 
Loader interface 136. The SKU infonnation may include SKU attribute values such 
as, for example, UPCs, vendors, categories, category hierarchy, images, articles, 
descriptive information, etc. The PUB Web GUI interface 134 allows merchants to 

30 edit SKU information, products, and/or categories. The PUB Bulk Loader 136 
supports the processing of data files from outside the PUB Subsystem into the PUB 
database 141. According to a specific embodiment, the PUB Bulk Loader is 
configured to allow merchants to upload a variety of data file types into the PUB 
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database including flat data files, and image files. The Bulk Loader processes the flat 
file information to create appropriate database records for the PUB catalog. 

FIGURE 9 illustrates SKU and catalog data flow between various subsystems 
of a specific embodiment of the present invention. As described previously, 
5 merchants and/or content managers may enter and maintain SKU information in the 
PUB Subsystem using either the PUB Web GUI 134 or PUB Bulk Loader 136. The 
processed SKU information is then forwarded to the PUB Subsystem and stored in 
the PUB database 141 . According to a specific embodiment, a PUB Subsystem 
exports SKU information that is relevant for selling using a catalog export file. This 

10 catalog export file may be first validated by a Prep System 135. The Prep System 
may be configured to be a separate but identical instance of Webstore 132, which 
includes an associated database. In addition to validating the catalog export file, the 
Prep System 135 may also serve as a final integration checkpoint for all non-SKU 
content that is generated by marketing. Once the catalog export file has been 

15 validated by the Prep System, the Webstore Subsystem 132 is free to import the 
catalog export file into its database 131. This may be done on a periodic basis, such 
as, for example, on a daily basis during a regularly scheduled downtime. 

The SKUs which are included in the catalog export file are ones which the 
Webstore may display and offer for sale to customers. According to an alternate 

20 embodiment, the PUB Subsystem may generate a plurality of catalog export files, 
including, for example, a master catalog export file comprising all known SKU 
information, and separate store catalog export files (e.g., grocery store, convenience 
store, specialty store, etc.), each of which including only a portion of the SKU 
information included in the master catalog. 

25 According to a specific embodiment, the PUB Subsystem ensures that any 

exported data is consistent and follows certain conventions such as, for example, 
ensuring that no empty leaf categories are exported. In this embodiment, the 
Webstore Subsystem does not need to perform run-time checks on the exported data, 
and is therefore free to speed up the display of the SKUs, products and categories to 

30 the customer. 

Periodically (e.g., minutes, hours, days) the OMS polls the PUB database for 
new and updated SKU information, and stores the retrieved data into the OMS 
database 151. According to a specific embodiment, OMS maintains available-to- 
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promise (ATP), price, and inventory (e.g., replenishment and purchasing) information 
for each SKU. OMS may also capture and/or manage sales and shipment data 
relating to each SKU. Periodically, OMS passes new and updated SKU information it 
acquires from the PUB Subsystem to the OFS. The SKU information may be used by 
5 OFS, for example, to maintain physical inventory and fulfill orders. 

Front Office Architectural Layers 

As shown in FIGURE I, the Front Office 130 comprises a plurality of separate 
subsystems such as, for . example, Webstore Subsystem (WS) 132, Transportation 
Subsystem (XPS) 124, and Customer Relationship Management (CRM) Subsystem 

0 126. Each subsystem may be implemented via a combination of hardware and/or 
software, and further may include a plurality of different functional components, 
modules, and/or plug-in applications. 

At least a portion of the software residing at the Front Office system may 
include a presentation layer, an application layer, a business object layer, a database 

5 access layer, or any combination thereof. According to a specific embodiment, the 
presentation layer handles the actual presentation of information to users via an 
appropriate medium. The application layer, which may be stateless, handles the 
appropriate application logic for the various subsystems of the Front Office. For 
example, in the Webstore Subsystem 132, it is the application layer (referred to as the 

0 shopping engine) which determines that a customer cannot check out an order unless 
the customer has selected a delivery window, or provided billing information. The 
business object layer, which may be stateful, provides objects with a fixed set of 
functionality (e.g. methods or procedures) that may be manipulated by the application 
layer. The business object layer may also implement write through caching of data. 

5 According to a specific embodiment, the business objects do not know about each 
other, and the application layer handles the coordination between the various business 
objects. The database access layer provides connectivity and data access APIs to the 
Front Office database 131 (also referred to as the Webstore database). According to a 
specific embodiment, the database access layer performs pooling and caching of 

10 connection objects, where appropriate. 

It is also important for a common database schema to be adopted by each of 
the Front Office systems. According to a specific embodiment, the database 131 is 
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implemented as a shared database which may be accessed by each of the Front Office 
systems. 

Webstore Subsystem fWS) 

The Webstore Subsystem (WS) 132 provides an interface for enabling 
5 customers to access the on-line store (e.g. Webstore). In a specific embodiment 
where the Webstore is implemented as a website on the World Wide Web, customers 
may access the Webstore via the Internet or World Wide Web using any one of a 
plurality of conventional browsers. The Webstore user interface may be designed to 
provide a rich set of functions without requiring any special browser plug-ins. Thus, 

10 according to a specific embodiment, customers may access the Webstore using any 
client machine, regardless of the machine's operating system platform. Additionally, 
for security purposes, the Webstore interface also supports data encryption for 
exchange of any sensitive or private information between the customers and the 
website. According to a specific embodiment, the secure Webstore interface is 

15 implemented using a secure http protocol (HTTPS), commonly known to those of 
ordinary skill in the art. 

In accordance with a specific embodiment, the Webstore Subsystem 132 
supports a number of customer related features such as, for example, self registration; 
accessing of customer account information; browsing of product categories and 

20 category hierarchy; viewing of product images and product information; keyword 
searches; delivery scheduling; accessing of customer order history; customizable 
shopping lists; on-line shopping and ordering; etc. 

The Webstore Subsystem (referred to as the Webstore) may be implemented 
using at least one server which is connected to the data network. According to a 

25 specific embodiment, the Webstore is implemented using a plurality of web servers 
(e.g. web server farm) which helps to minimize server response time and provide real- 
time failover and redundancy capabilities. Further, according to a specific 
embodiment, in order to keep the web server response time to a minimum, the 
Webstore may be configured such that all processing is performed on a single server, 

30 within one process. Where a plurality of Webstore servers are used, redundant 
processing may be performed by at least a portion of the servers so that a single 
Webstore server may handle all Webstore processing tasks associated with a 
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particular on-line customer. It will be appreciated that the Webstore server 
boundaries may be crossed where appropriate, such as, for example, when accessing 
the Front Office database via the data network. 

According to a specific implementation, the presentation layer of the WS 

5 software is implemented in Microsoft Active Server Pages (ASPs) which generates 
HTML data that is sent back to the customer browser. The application software layer 
or shopping engine layer may be implemented as Microsoft Component Object Model 
(COM) objects. The business object layer of the software may provide the following 
business objects: (1) a customer object which implements customer functionality and 

10 attributes; (2) a catalog object which implements the product category hierarchy, 
SKUs, price, and available-to-promise (ATP) information; (3) an order object which 
implements the shopping cart, order management, billing, and check-out procedures; 
(4) a session object which implements state over HTTP; and (5) a delivery object 
which implements customer delivery scheduling. Further, the WS is preferably 

15 configured or designed to minimize customer response time and to provide for 
scalability. In an alternate embodiment, the presentation layer could be implemented 
using Java and or Perl, and the application software layer may be implemented using 
NSAPI or Apache modules. 

Additionally, as shown in FIGURE 1, the Front Office system may include a 

20 number of integrated components which provide additional functionality. For 
example, the WS may include a plurality of components which provide additional 
functionality such as, for example, computation of taxes, search capability, credit card 
billing, etc. Thus, as shown in FIGURE 1, for example, the WS 132 includes at least 
one catalog component 122; a tax computation component 114 for computing taxes 

25 for each order line item that is sold; a search component 120 for processing text 
search requests; and a credit (or debit) card server (CC) component 1 16 for handling 
credit and/or debit card authorizations and funds captures. According to at least one 
embodiment, one or more of these components may be implemented as an 
asynchronous process in order to reduce or minimize impact on the Webstore server's 

30 response time and availability. 
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^ Transportation Subsystem OTPS) 

The Transportation Subsystem (XPS) 124 generally handles delivery window 
scheduling, delivery vehicle routing, capacity planning, and mobile field device 
programming used by delivery couriers. Accordingly, the Transportation Subsystem 
5 may be configured to provide the following functional features: (1) delivery 
scheduling, and delivery window reservation; (2) deliveries to customer site with 
appropriate billing actions and processing, including processing of adjustments, 
credits, and returns; and (3) adjusting delivery operation parameters such as, for 
example, truck route plans, delivery vehicle usa ee. SCTyjcje_djiration, parking time, 

1 0 delivery courier scheduling, data to be downloaded into MFDs, etc. 

As shown in FIGURE 1, for example, the Transportation Subsystem 124 may 
comprise a plurality of components and/or other subsystems including, Route Planner 
1 18, MFD server 112, mobile field devices 106, transportation resource management 
(TRM) software 108, and c ouriers 1 10. In alternate embodiments, at least a portion of 

1 5 these components such as, for example, the MFD server 1 12, may be implemented as 
a separate subsystem and may reside external to the Transportation Subsystem. 

Route Plann er 118 provides an interface to access the transportation resource 
management (TRM) software 108. According to a specific embodiment, the TRM 
component may be implemented using a Scheduling and Optimization Component 

20 (SOC) software package such as that manufactured by Descartes Sre teinsGroup. of 
Onterio, Canada. According to a specific embodiment, the TRM component may 
keep track of the c urrent state of all delivery windows which may be organized 
according to a per-zone bas is. Delivery vehicles may be assigned to zones as p art of 
the delivery planning. The Route Planner 118, working in conjunction with TRM 

25 108, a llocates specific routes and stops to specific delivery vehicles. Preferably, a 
stop will be scheduled for a particular customer within that customer's selected 
delivery time window. 

One function of the Transportation Subsystem is to generate a list of available 
delivery windows (for presentation to the customer) based upon transportatio n 
30 capacity data such as, for example, the n umber of couriers availab le, the number of 
delivery vehicles available, the n umber of orders for a particular day, t ruck rou tes, etc. 

In at least one embodiment, the Transportation Subsystem 124 also includes a 
zone window creator component which creates delivery window time schedules for 
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each day, and creates window templates for use by the Webstore Subsystem. The 
Transportation Subsystem may also include a Delivery Window Estimator com ponent 
which det ermines which deliveiy window times are reserved and which delivery 
window ti mes are available for reservation by a customer . Using the data generated 

5 from the Delivery Window Estimator, the Webstore may then display fee reserved 
and availabl e deliv ery windows to the customer. 

According to an alternate embodiment, a delivery business object in the 
Webstore Subsystem estimates and caches information about availability of delivery 
windows on a per-zone, per-subzone, and Tier-customer hag is. When a customer 

10 requests to view available delivery windows, the delivery business object uses the 
customer delivery address data and the c urrent set of van routes and stop s for that 
zone to estimate and present to the c ustomer available delivery window time slots . 
According to a specific embodiment, the available delivery window information is 
presented to the customer u sing a delivery window grid. 

15 When a customer selects a delivery window , the delivery window business 

object submits the request to the Transportation Subsystem's Route Planner 118. The 
Route Planner then performs a verification check to verify that_the selected delivery 
window can be promised to the customer. According to a specific embodiment, the 
delivery business object continually adjusts its view of the delivery world in order to 

20 achieve a less than 1% of estimation failures. 

According to a specific embodiment, the Transportation Subsystem may 
include a plurality of Route Planners which are each configured to run concurrently. 
Each Route Planner may be able to allocate or schedule deliveries for a set of zones. 
According to one embodiment, no zone may be serviced by more than one Route 

25 Planner. In the event that a Route Planner fails, (e.g. due to hardware failures), the 
Transportation Subsystem may be designed or configured to cause a different Route 
Planner to take over the delivery scheduling for the set of zones handled by the failed 
Route Planner. In one embodiment the failover operation may be performed 
manually, while in another embodiment the failover operation may be performed 

30 automatically in response to the failure detection. 
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0 | Dispatch Subsystem 

According to at least one embodiment, the Transportation Subsystem may 
include a Dispatch Subsystem (not shown in FIGURE 1) for allowing real-time access 
to the state and/or status of delivery couriers and delivery vehicle resources. Using 
5 the Dispatch Subsystem, dispatchers may communicate with delivery couriers that are 
en-route, and may also use the Dispatch Subsystem to provide real-time re-scheduling 
of delivery routes. According to a specific embodiment, the Dispatch Subsystem may 
be implemented using the TRM component. 

* / Mobile Field Device (MFD> Subsystem 

10 I Although the MFD server 112 may conceptually be grouped with the 

Transportation Subsystem, in a specific embodiment, the MFD server component 1 12 
may configured to include at least one back-end server which resides in a particular 
area data center. Thus, different areas may be serviced by different MFD servers. 
Moreover, each zone in a particular area may serviced from a station which may be 

15 connected to the area data center via the data network. Each mobile field device 
(MFD) unit or client 106 may communicate with an area MFD server 1 12 via the data 
network, and download and/or upload various types of information, including, for 
example, customer order history information,^ delivery information (e.g. vehicle 
delivery routes, stops, etc.), customer returns information, credits, adjustments, etc. 

20 According to a specific implementation, each delivery courier carries an MFD 

device while making his or her delivery run to the customer sites. Each MFD device 
may be configured to communicate via a wireless communication system with an 
MFD server. For example, the MFD device may include a radio transponder which 
communicates with a radio transceiver for communicating with an MFD server. In 

25 this embodiment, it is possible for the MFD device to immediately transmit to the 
MFD server any desired data which the MFD device captures and/or generates while 
in the field. For example, the MFD device may transmit the arrival and departure 
times of the delivery courier at specific customer stops in real-time. Using this 
information, a dispatch operator is able to automatically track the status of selected 

30 delivery couriers in the field . Further, according to a specific embodiment, when the 
communication link between the MFD device and the MFD server is broken, the 
MFD device is able to store all processed data which it collects and/or generates in the 
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field and subsequently transmit, via a batched process, the stored data to the MFD 
server when the communication link to the MFD server is re-established. Further, it 
will be appreciated that the MFD device may be configured to fully perform all 
functions and operations at times when the MFD device is unable to communicate 

5 with the MFD server. 

During delivery, the MFD device 106 may be configured to provide the 
delivery operator or courier with delivery route information, including delivery routes 
and stops. Additionally, the MFD device may also be configured to verify delivered 
items upon deli very. Further, using the MFD, the delivery courier is able to 

0 immediately process a variety of customer service requests at the customer site (e.g. at 
the time of delivery to the customer), such as, for example, order modifications, 
customer returns, billing adjustments, inventory adjustments, credits, etc. According 
to a specific embodiment, the MFD device is able to process these various customer 
service requests using data stored within the device, which has been downloaded into 

5 the MFD unit prior to the delivery. Thus, according to this embodiment, the MFD 
device does not communicate with the MFD server while processing the customer 
service requests at the delivery sight. Alternatively, however, the MFD device may be 
configured to communicate with the area MFD server during processing of the 
customer service request using any one of a number of standard mobile 

0 communication techniques such as, for example, RF data systems, cellular data 
systems, etc. In this latter embodiment, the MFD device may be configured to allow 
processing of customer service requests, even at times when the MFD device is 
temporarily unable to communicate with the MFD server. 

After the MFD has processed all appropriate transactions at the customer 

5 delivery site (including verification of current ordered items received by the 
customer), the MFD may also be configured or designed to provide the customer with 
an adjusted billing receipt (i.e. zero balance receipt), showing a total amount to be 
billed which takes into account any billing adjustments related to any processed 
returns, credits, adjustments, etc. 

0 After completing deliveries on the delivery route, the courier, upon returning 

to the station, may connect the MFD device 106 to the MFD server 112, and upload 
all of the processed field transactions into the area data center, where it is then 
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processed and stored in the Front Office database 131. The uploaded MFD data may 
also include the times at which the delivery events occurred. 

According to a specific embodiment, the customer is not billed for the 
delivered order until after the order has been delivered and the MFD data relating to 
5 the delivery has been received at the Front Office system. The customer will then be 
billed for the adjusted total amount to be billed, indicated on the adjusted billing 
receipt (which was presented to the customer at the time of delivery). In this way, the 
customer will know, at the time of delivery, all charges for which the customer will be 
billed. 

0 Customer Relationship Management (CRM) Subsystem 

The Customer Relationship Management Subsystem 126 is an interactive 
application which may be used by customer service representatives (CSRs) 143 to 
manage customer service requests and to track customer interaction. The 
functionality provided by the CRM subsystem may include, for example, accessing 

5 customer information; issuing credits for various customer issues (e.g. complaints, 
returns, damaged goods, etc.); handling work flow for processing customer issues; 
etc. The CRM subsystem provides CSRs (sometimes referred to as customer service 
operators CSOs) with the ability to access, view, and edit customer information in 
accordance with customer requests. 

0 The general architecture of the CRM Subsystem is similar to that of the 

Webstore Subsystem. For example, in a specific embodiment, the CRM subsystem 
may use the same application, business object, and database access layers which is 
used by the Webstore Subsystem. 

In the embodiment shown in FIGURE 1, the CRM subsystem comprises a 

5 Help Desk component 144. In a specific implementation, the Help Desk component 
is implemented using a Rggi edy software package, manufactured by Remedy Corp ., 
of Mountain View, California. The Help Desk component manages any workflow for 
handling specific customer requests or issues. For example, the Webstore and 
Transportation Subsystems may generate trouble tickets for various events such as, 

0 for example, failed credit card authorizations or customer-reported shorts in delivery. 
The CSRs process these trouble tickets via the Help Desk component 144 of the CRM 
subsystem. Utilizing the Help Desk component, the CSRs are able to initiate and 



22 



WO 00/68859 



PCT/US00/13038 



10 



15 



track any customer contact relating to the processed trouble tickets. The CSRs may 
access the Help Desk component 144 via a Help Desk GUI 142. 

According to a specific embodiment, the Help Desk component includes a 
database 145 for managing customer service requests and/or issues. Alternatively, the 
5 Help Desk component may be configured to share the Front Office database 131. 

Order Management Subsystem ( QMS) 

The Order Management Subsystem (OMS) 150 manages a variety of aspects 
related to the integrated system architecture of the present invention, including, for 
example, pricing, availability, inventory, vendors, financials, procurement, and data 
flows between various subsystems. 

FIGURE 8 shows a block diagram of the different functional elements 
provided by the Order Management Subsystem, as well as the various types of data 
which flow between the Order Management Subsystem and the other subsystems of 
the present invention. As shown in FIGURE 8, the OMS subsystem includes an 
Enterprise Resource Planning System 810 for processing data received from at least a 
portion of the other subsystems. The data processing system 810 includes an order 
management component 812, a purchasing component 814, a finance component 816, 
a billing component 818, and an inventory component 820. The order management 
component 812 is responsible for managing customer orders. The purchasing 
component 814 is responsible for issuing purchase orders to appropriate vendors. The 
financial component 816 is responsible for managing accounting and finance 
information relating to the entire system operation. The billing component 818 is 
responsible for managing customer billing information, including billed transactions. 
The inventory component 820 is responsible for maintaining inventory records, 
determining inventory availability, and replenishment of inventory stock. The various 
data (e.g. 130A, 140A, 154A, 160A, 180A, 190A) which is received at the OMS 
and/or transmitted from the OMS to the other subsystems are described in greater 
detail with respect to FIGURES 6, 7A, and 7B of the drawings. 

As shown in FIGURE 1, the OMS subsystem 150 includes graphical user 
interface 152, and at least one database 151 for storing various data received from at 
least a portion of the other subsystems. According to a specific embodiment, the 
database 151 is configured to include a plurality of schemas, such as, for example, 
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standard packaged application schemas and/or customized schemas. According to a 
specific implementation, the OMS database is configured as a single Oracle database 
running on a Sun Solaris server. 

The Order Management Subsystem is also configured to include appropriate 

5 software and/or hardware for managing financial and distribution applications. 
According to a specific embodiment, the financial and distribution software is 
provided by PeopleSoft Corporation of Pleasanton, California. Additionally, the 
financial and distribution application software may include a plurality of components 
such as, for example, a user interface used for inquiry and on-line transaction entry, 

10 batch processes used for background processing of data, reports, etc. 

The OMS batch processing may be controlled using a process scheduler. The 
process scheduler is able to manage the number of concurrent processes being run and 
the date/time at which certain processes are to run or be executed. The process 
scheduler may also enable central visibility of all processes currently running. Batch 

15 processing and reporting may be accomplished using a variety of different 
technologies commonly known to one having ordinary skill in the art. 

The Order Management Subsystem may be configured to support both 
asynchronous and synchronous interfaces with the other subsystems. In a specific 
embodiment, the OMS is configured to support an asynchronous interface with each 

20 of the other subsystems. This configuration provides a number of advantages 
described in greater detail below. Additionally, each OMS interface is configurable, 
and may be configured to support the running of batch processes as often as is 
desirable. 

According to a specific implementation, all PUB-OMS and WS-OMS 
25 interface programs are configured to operate at the database schema level New and 
updated data may be posted to a persistent message queue (e.g. staging tables) within 
the data source database. From there, the data may be processed into the destination 
database. 

Further, according to a specific implementation, the interface between PUB 
30 and OMS may be configured as a single executable program which supports moving 
data (e.g. SKUs, categories, UPCs, etc.) from PUB to OMS. The interface program 
requests the staging of new or updated data by calling a stored procedure in the PUB 
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database, and then inserts/updates the data staged in the OMS database using 
appropriate software which insures data validity. 

Implementation of the various interfaces between OMS and the other 
subsystems may be accomplished using a variety of different techniques commonly 
5 known to one having ordinary skill in the art. The following description provides an 
example of at least some of the various techniques which may be used for interfacing 
OMS with the other subsystems. However, it will be appreciated that the specific 
interfaces described below may be implemented using other techniques commonly 
known to those of ordinary skill in the art. 

10 The interface between the OMS and the Webstore Subsystem may be 

implemented, for example, using a plurality of executable programs. A first portion 
of the executable programs may be responsible for moving data from the Webstore to 
the OMS. This data may include, for example, new/updated customer data, 
new/updated order data, order cutoff information, order billing information, customer 

15 return information, customer credits and fees (e.g. bill adjustment data), etc. A 
second portion of the executable programs is responsible for moving data from the 
OMS to the Webstore Subsystem. This data may include, for example, inventory 
data, availability data, pricing data, and information about shipped customer orders. 
The interface between OMS and the Order Fulfillment Subsystem (OFS) 160 

20 may be implemented, for example, as a flat file interface. Different files may be used 
for each type of transaction within the system. For example, the OFS-OMS interface 
may support the following transactions: (1) new/updated SKU and UPC data from 
OMS to OFS; (2) expected receipts (for vendor purchase orders and special customer 
orders) from OMS to OFS; (3) expected receipt confirmations from OFS to OMS; (4) 

25 planned customer shipment data from OMS to OFS; (5) shipment confirmation data 
from OFS to OMS; (6) and inventory synchronization and adjustment data from OFS 
to OMS. According to a specific embodiment, a third party software package such as, 
for example, Mercator (from TSISoft (of Wilton, Connecticut) may be used to map 
data from the OMS database to ASCII files (e.g. flat files) and visa versa. Outbound 

30 data (from OMS) may be selected directly from tables in the OMS database and 
formatted to the appropriate file format for transfer. Inbound data (to OMS) is 
processed into staging tables within OMS, where it may then be processed into 
transaction tables supported by the OMS batch processes. 
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Food Production Management Subsystem (MFG) 

The Food Production Management Subsystem (MFG) manages information 
and purchasing requirements relating to recipes, sub-recipes, ingredients, menus, food 
safety procedures, equipment usage, etc. According to a specific embodiment, SKU 
5 data and costs data may be interfaced from OMS to MFG. MFG then computes the 
cost and nutritional content of a "manufactured" selling SKU (e.g. a cooked item), and 
transmits the information back to OMS. MFG may also use food production plan and 
recipe information to determine ingredient purchasing requirements which will then 
be transmitted to OMS for procurement. 

10 Order Fulfillment Subsystem COFS^ 

The Order Fulfillment Subsystem 160 manages all functionality of the 
distribution center (DC) 170. In the embodiment of FIGURE 1, the OFS includes 
appropriate hardware and/or software for managing the DC facility 170, including, for 
example, a warehouse management system (e.g. software application), at least one 
15 database 161, at least one interface 162, and an automated material handling (AMH) 
controller component 163, which manages the conveyor, carousel, and scanner 
components. 

In a specific implementation, the Order Fulfillment Subsystem 160 may be 
implemented using a warehouse management system such as, for example, the 

20 MOVE warehouse management system provided by Optum, Inc. of Costa Mesa, 
California. The warehouse system also provides the interface with the Order 
Management Subsystem. In a specific embodiment, this interface is implemented 
using a business host interface (BHI). The warehouse management subsystem may 
also provide the interface for allowing the OMS subsystem to communicate with the 

25 OFS database 161. 

The warehouse management system communicates instructions (e.g. task lists) 
to the automated material handling controller (AMH) 163. The AMH controller 
processes the instructions and manages the conveyor server 178 and carousel server 
172. The carousel server 172 and the conveyor server 178 may each include a 

30 respective database 171, 175. The carousel server 172 issues control signals to the 
carousel client 173, which drives the carousel hardware 174 and controls the carousel 
movement. Similarly, the conveyor server 178 processes instructions from the AMH, 
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and issues control signals to the conveyor client 177, which drives and controls the 
conveyors and scanner hardware 176 used for routing inventory and for managing 
traffic. Additionally, the conveyor client 177 and the carousel client may be 
configured with an interface for monitoring the status of the conveyor and carousel 
5 hardware. 

The warehouse management system also communicates with handheld 
computing devices 164 via a wireless interface such as, for example, a radio 
frequency (RF) interface. The handheld computing devices 164 are used by the 
distribution center employees to perform and/or confirm inventory movement 

1 0 operations. A graphical user interface 1 62 to may be provided for interfacing with the 
Order Fulfillment Subsystem in order to provide users with the ability to monitor 
distribution center operations and/or manually allocate orders. 

According to one embodiment, the OFS may be defined to include the 
distribution center 170 and all its related elements, including hardware, human 

15 resources, inventory stock, etc. In an alternate embodiment, as shown in FIGURE 1, 
for example, the distribution center 170 may be defined to include the OFS and its 
components (160, 161, 162, 163); carousel and conveyor components 172, 173, 174, 
176, 177, 178; and handheld computing devices 164. 

Data Warehouse Subsystem tDWS^ 

20 The Data Warehouse Subsystem 180 is the data repository for information 

from at least a portion of the subsystems which form the integrated system of the 
present invention. The DWS subsystem is configured to analyze the various 
subsystem data and generate reports based on the analyzed data. According to a 
specific embodiment, the Data Warehouse Subsystem maintains a centralized 

25 database. According to an alternate embodiment, the Data Warehouse Subsystem may 
comprise a plurality of databases and other components, including, for example, an 
Operational Data Store (ODS) 181, a Data Warehouse (DW) 189, a data analysis 
component, and a report generating component. 

The Data Warehouse Subsystem periodically polls or captures data from each 

30 of the operational subsystem databases, and stores this information into an 
Operational Data Store (ODS) 181. By collecting data from the various subsystems 
into a single ODS, complex reports and/or queries may be performed on the ODS data 
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more efficiently, and without impacting the performance of the operational 
subsystems. 

Each operational subsystem may include a set of interdependent tables, 
referred to as a Data Source. The tables in a Data Source may reside together in one 

5 database, or may reside in different databases, and further may have referential 
constraints among them. A process referred to as "change capture," incrementally 
collects updated and newly inserted rows from each Data Source and stores them into 
staging tables in the ODS. A consistent set of changes for a Data Source may be 
moved from the staging tables into the ODS at periodic intervals (e.g. every 24 

10 hours). 

According to specific embodiments, the ODS includes all or a portion of the 
data source tables from each of the operational subsystems, except for those that are 
explicitly excluded by request of a subsystem administrator. It may also include 
detailed data collected from all Areas and Subsystems. The ODS data may be used, 

15 for example, for reporting on daily and/or weekly activities and for investigating 
details of operations which have previously occurred. 

The Data Warehouse (DW) 189 comprises tables which are derived from the 
ODS. Preferably the DW tables are designed to facilitate reporting and business 
analysis. According to a specific embodiment, the data in the Data Warehouse is 

20 aggregated and de-normalized to produce fewer, wider tables that present a "high 
level" description of the business. 

The Data Warehouse Subsystem 180 also provides for operational and 
analytical report functionality. Reports of detailed data from the previous day or 
earlier may query the ODS database. Analytical reports may access both the ODS and 

25 DW tables. If reports on the minute-to-minute status of operational subsystems are 
desired, one or more interfaces may be provided to allow the Data Warehouse 
Subsystem to query the operational databases of the desired subsystems. 

According to a specific embodiment, the Data Warehouse Subsystem database 
takes advantages of features such as, for example, a "snapshot log" and "serializable 

30 transactions." When a snapshot log is created on a given table, the database software 
creates a side table and a trigger that fires every time the side table is updated, to store 
the changed, added, or deleted record into the table. The DWS can then examine the 
side table and pull only rows that have changed as of a particular time. Serializable 
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transactions ensure transaction-level consistency in the records. Data may be 
periodically pulled into the staging area (e.g., hourly, daily, etc.). Additionally, 
consistent transactions may be periodically pulled from the staging area into the ODS 
database (e.g., hourly, daily, etc.). 
5 As shown in FIGURE 10, the ODS database 181 and the Data Warehouse 

database 189 may be used to provide a plurality of reports including, for example, ad 
hoc reports 1002, status reports 1004, daily reports 1006, yearly reports 1008, 
summary reports 1010, and other types of analytical reports 1012. 



10 INTEGRATED SYSTEM ARCHITECTURE OPERATIONS 

In order to gain a better understanding of the integrated nature of the system 
architecture of the present invention, it will be helpful to review the interactions 
between the various subsystems during normal business operations. 

FIGURES 4 and 5 provide high-level data flow diagrams of the various 

15 subsystem interactions during normal business operations. More specifically, 
FIGURE 4 provides a high-level walkthrough of subsystem interactions relating to 
inventory inflow (e.g. inventory replenishment). FIGURE 5 presents a high-level 
walkthrough of subsystem interactions relating to inventory outflow (e.g. customer 
order fulfillment and delivery). 

20 Referring to FIGURE 4, at (1) new or modified item (SKU) information may 

be entered by a merchant into the PUB Subsystem 140 via either the PUB Web GUI 
(134, FIGURE 1) or Bulk Loader interface (136, FIGURE 1). The SKU information 
may include descriptive information about the item such as, for example, UPC codes, 
images, nutritional information, attributes, product name, etc. 

25 At (2a) the OMS periodically polls the PUB for new or updated SKU data. 

The new/updated SKU data is stored within the OMS database 151 (FIGURE 1). At 
(2b) the SKU data is also automatically exported to the database and catalog 
components of the Front Office system 130. According to the embodiment of 
FIGURE 4, however, new items which are imported into the master Webstore catalog 

30 are not made available to customers until a purchase order has been issued for the new 
item. At (2c) the OMS periodically sends to the OFS the new/updated SKU data. 
The new/updated SKU data is stored in the OFS database 161 (Figure 1). 
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At (3) it is assumed that a buyer has approved a purchase order (PO) which 
has been generated for a new item at the Order Management Subsystem 150. Once 
the PO has been approved, at (4a) the PO is automatically sent to the appropriate 
vendors) via the EDI Subsystem 182. Additionally, at (4b) an expected receipt (ER) 
5 for the purchase order item(s) is automatically issued from OMS 150 to OFS 160. 
The expected receipt informs OFS that specific item quantities (related to the 
purchase order) are expected to arrive at the distribution center on or near a particular 
date. 

Additionally, after the purchase order for the new item has been approved, at 
0 (4c) the OMS 150 automatically informs the Front Office system 130 of the 
availability and price of the new item. In at least one embodiment, availability 
includes specific data about how many units of the new item will be available on 
specific dates. This availability data is referred to as available-to-promise (ATP) data. 
Further, in at least one embodiment, price data may be computed or set and 
5 approved (e.g., by buyers) in the OMS. According to a specific implementation, 
pricing may be computed based upon a cost plus pricing method. Accordingly, the 
price of a particular item (SKU) which is viewed by a customer in a first geographic 
area may be different than the pricing information displayed to a customer in a second 
geographic area, depending upon the relative cost involved in storing the particular 
0 item in each geographic area. When new prices are approved, OMS publishes them 
to the Webstore Subsystem, which then updates the pricing information displayed to 
the customer. 

The pricing for a particular item may be based upon the descriptive 
information which the merchant provides for that item or SKU. Accordingly, pricing 

:5 may therefore be determined automatically using a pre-determined set of rules which 
may be different for each geographic area. For example, when a purchase order for an 
item occurs, the attributes associated with that item (SKU) are assigned a cost factor 
or a number specific to the geographic area in which the item is to be delivered. 
Pricing for the ordered item may then be automatically determined based upon this 

10 cost factor. 

Once the Webstore receives the ATP and price data of a new item, at (5) the 
new item information is automatically made available for customer viewing and 
purchasing. The item information displayed to the customer may be obtained from 
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the catalog data previously imported into the Webstore catalog from the PUB 
Subsystem. 

At (6) it is assumed that a vendor shipment relating to the new purchase order 
item(s) is received at the distribution center. At (7) the received shipment is 

5 processed, which includes inventorying and storing each item of the received 
shipment. Once the received shipment has been processed, at (8) an expected receipt 
confirmation is issued from OFS 160 to OMS 150. Additionally, OFS provides any 
inventory adjustments (e.g. shorts) relating to the original purchase order and the 
received shipment. When the OMS receives the expected receipt confirmation data, 

10 at (9) the OMS processes the data and updates its inventory records and ATP 
information. Once the OMS inventory records have been updated, at (10a) the OMS 
performs any necessary financial transactions relating to the purchase order, based 
upon the expected receipt confirmation data. Additionally, at (10b) revised ATP and 
inventory data relating to the received item(s) are sent from the OMS 150 to the Front 

15 Office system 130. At (1 1), the Front Office system (e.g. Webstore) updates its ATP 
and inventory records for the appropriate item(s) based upon the revised data received 
from the OMS, 

At (12), the vendor issues an invoice for the purchase order shipment via the 
EDI subsystem 182. It will be appreciated, however, that this latter event may occur 

20 at any time after the purchase order has been received by the vendor. 

The example of FIGURE 4 illustrates several unique and advantageous 
features which may be attributable to the integrated nature of the system architecture 
of the present invention. For example, the asynchronous architecture of the Back 
Office system enables a merchant to enter descriptive product information into the 

25 PUB Subsystem 140 at any time. PUB Subsystem components such as, for 
example, the Bulk Loader 136, automatically classify, categorize, sort and catalog the 
received merchant data. Once processed, the received merchant data is stored in the 
PUB Subsystem. Thus, it will be appreciated that the entire publication and 
cataloging process of the integrated system may be automatically driven by the 

30 merchants. This process provides cost efficiency by eliminating labor costs which 
would otherwise be required for PUB system operators to manually maintain and 
update the publication/catalog database. 
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Another distinct advantage of the integrated architecture of the present 
invention is that its integrated nature allows for automatic updating of information 
within the various subsystems based upon a single event occurring in any one of the 
subsystems. Thus, for example, as illustrated in FIGURE 4, a purchase order for a 
new item (at 3) automatically causes the purchase order to be issued to the appropriate 
vendors, an expected receipt for the purchase order to be issued to the Order 
Fulfillment Subsystem 160, and automatically causes updated ATP and price data to 
be transmitted to the Front Office system, whereupon the updated ATP and price 
information will automatically be displayed to the customer. Additionally, where the 
PO relates to a new item of inventory, the new item information will automatically be 
made available to the customer using the descriptive information previously provided 
by the merchant. Further, the automatic issuing of an expected receipt results in the 
automatic tracking of the status, payment, delivery, and actual received inventory 
relating to the purchase order. Moreover, according to a specific embodiment, when a 
new product shipment arrives, the inventory system will already be configured to 
recognize the product's UPC code. Additionally, the product availability (ATP) 
displayed to the customer will automatically be updated based upon the order status 
and expected arrival date of the product, as well as the availability of the product once 
it has arrived at the distribution center. In this way, the technique of the present 
invention significantly reduces the amount of manual labor needed for managing and 
maintaining all aspects of inventory inflow. 

Referring to FIGURE 5, a high-level walkthrough of subsystem interactions 
relating to inventory outflo w (e,g. customer ordering, fulfillment, and delivery) is 
shown. At (1) an order is placed by a customer via the Webstore of the Front Office 
system 130. According to a specific embodiment, the customer order is placed after 
the customer performs a "checkout" procedure whereby items from the customer's 
electronic shopping cart are processed for sale. After the customer completes the 
checkout procedure, at (2a) the Webstore performs tax computation and credit card 
authorization for the total value of the order. According to at least one embodiment, 
the customer is not billed for the order at this time. Rather, using the customer's 
credit card or debit card information, an authorization is obtained which verifies the 
available credit limit and validity of the customer's credit or debit account. 
According to a specific embodiment, tax computation and credit card authorization 



32 



WO 00/68859 PCT/US00/I3038 

may be performed by the tax and credit card systems 414 (FIGURE 5) which, in the 
embodiment of FIGURE 1, are components of the Webstore Subsystem 132. Further, 
according to a specific embodiment, each scheduled order will have an associated 
credit (or debit) card authorization. 
5 After the customer order has been placed, but before a predetermined cutoff 

time has passed, the customer may cancel or modify any part of the order, including 
modifying the delivery time window associated with the order. Customer service 
representatives (CSRs) are also permitted to make changes to scheduled orders until 
cutoff time. Additionally, during this time, at (2b) the OMS periodically polls the 
10 Webstore for new or updated scheduled orders so that the OMS may process any 
necessary demand planning. According to a specific implementation, the cutoff time 
for a particular customer order is determined based on the delivery window of the 
scheduled order. 

In a specific embodiment, order modifications mav be implemented by 

15 making a new Webstore order, which is an action that may create new scheduled 
orders or change existing scheduled orders. A customer or CSR may make changes 
such as, for example, deletion of ordered items, modifying the quantity of one or more 
ordered items, modifying delivery times or delivery destinations, or canceling entire 
shipments. If changes require any credit card re-authorization, the Front Office 

20 software will handle it. 

At cutoff time, the Transportation Subsystem of the Front Office adds 
finalized route information to the customer order. After the cutoff time, at (3) the 
OMS polls the Webstore to obtain the final information relating to the scheduled 
orders). Additionally, the Webstore updates its ATP data relating to items associated 

25 with the scheduled orders). According to an alternate embodiment, the Webstore 
may update its ATP data each time it modifies the contents of a customer's electronic 
shopping cart. Once the Webstore provides the updated ATP data to the OMS, the 
OMS updates its ATP data so that it is in synchronization with the Webstore ATP 
data. According to a specific embodiment, the only time that the OMS and WS ATP 

30 data are out of synchronization is when new deliveries are received at the distribution 
center, and the new ATP data has not yet been propagated to the Webstore. The OMS 
calculates its ATP data based upon customer orders at the Webstore and upon 
shipments received at the distribution center. 
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According to a specific embodiment, before the cutoff time has occurred, the 
OMS may place the customer order on hold to prevent it from being passed to the 
OFS for fulfillment. After cutofT, when the order is "final" or "frozen," the OMS will 
remove the hold on the order so that the order will be passed to the OFS 160 for 

5 fulfillment, as shown at (4). An order may be considered final or frozen when all of 
its information (e.g. order information and delivery information) is final. The order 
data which is transferred to the OFS subsystem 160 may include both SKU data and 
transportation/delivery data (e.g. delivery vehicle routes, stops, etc.). 

At (5) orders received at the OFS subsystem are fulfilled and processed for 

10 shipment to the customers. The ordered items are transported in containers or totes. 
Each tote has a unique physical license plate ID which includes bar codes that may be 
read by a scanner. Each tote is associated with a respective customer order. Each 
customer order may comprise one or more totes. 

After the order has been fulfilled and processed for shipment, at (6) the OFS 

15 transmits post fulfillment status data relating to the customer order to the OMS. The 
post fulfillment status data may include, for example, the number of totes and the 
physical license plate ID of each tote associated with the customer order, the ID of 
each shipping dolly used to transport the totes to and from the delivery trucks, and/or 
the vehicle ED associated with the shipped order. At (7) the OMS relays the shipment 

20 status information to the Webstore of the Front Office system 130. The shipment 
status data may include adjustments for ordered items which were not fulfilled. Upon 
receiving the shipment status data, the Webstore updates the order status of the 
shipped order, which may be accessed by the customer and CSRs. 

Once the shipment status information is received at the Front Office system 

25 130, at (8) the Front Office system downloads delivery list data, customer order 
history data, and delivery route data to the mobile field device (MFD) system 412. 
According to a specific embodiment, the Transportation Subsystem of the Front 
Office transmits the delivery list, customer order history, and delivery route data to an 
MFD server, which then downloads the data into a mobile field device (i.e. MFD or 

30 MFD client). 

After the proper data has been downloaded into the MFD, the delivery courier 
may be dispatched to deliver the order to the customer. At (9) the order is delivered 
to the customer by the delivery courier. At this time, the delivery courier may use the 
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mobile field device to process tote returns, item returns, order modifications, order 
adjustments, credits, tax calculations, etc. Acconling to a specific embodiment, the 
mobile field device (MFD) is configured to process the above-described customer 
service transactions without communication to the MFD server. After the various 
5 customer service requests have been processed by the MFD, the courier may present 
the customer with a modified billing receipt which includes an adjusted total amount 
that takes into account any processed returns, order modifications, adjustments, 
credits, and/or new tax calculations. 

Additionally, at the time delivery is made to the customer, the delivery courier 1 

10 may scan each delivered item using the MFD in order to generate a record of items 
actually received by the customer. This information is stored in the MFD along with 
a delivery time stamp. 

When the delivery courier returns to the area station, the processed data stored 
in the MFD is uploaded to the MFD server. According to a specific embodiment, the 

15 MFD data may also be remotely uploaded into the MFD server via a wireless 
communication system, while the delivery courier is in the field. At (10) the delivery 
transaction data is transferred from the MFD system 412 to the Front Office system 
130. According to a specific embodiment, the MFD server transfers the delivery 
transaction data to the Transportation Subsystem, which then updates the order status 

20 information in the Front Office database. At (11) the Front Office system performs 
final tax calculations based upon the updated order status information, and initiates a 
funds capture using the customer's billing information. It is at this point that the 
customer is actually billed for the order. Moreover, the billed amount will take into 
account any returns, order modification, adjustments, and/or credits which were 

25 processed by the MFD at the time of delivery. 

At (12) the Webstore transmits the final invoice data and returns data to the 
OMS. The OMS processes the final invoice data and returns data, and updates the 
customer invoice and billing records accordingly. Additionally, at (13) the OMS 
notifies the OFS of any returns (by way of advance shipment notices-ASNs) so that 

30 the OFS may properly process the returned items once received. At (14) the returned 
items are received and processed by the OFS. After the returned items have been 
processed and restocked in the distribution center, at (15) the OFS transmits returns 
confirmation data to the OMS. The OMS then updates its inventory and ATP data 
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based upon the returns confirmation data received from OFS. Additionally, at (16) 
the OMS forwards the updated ATP data to the Front Office system 130, whereupon 
the Webstore updates its ATP information. 

As mentioned previously, the integrated nature of the system architecture of 
the present invention provides a number of unique and novel advantages which are 
not realized by conventional systems such as those described in the background of 
this application. For example, one advantage of the technique of the present 
invention relates to the ability of a customer to modify an order after it has been 
placed. As described in FIGURE 5, orders may be modified by the customer at any 
time before the designated cutoff time for that order. Additionally, the customer may 
also modify the order at the time of deliveiy. Moreover, the system of the present 
invention provides the ability for customer returns, credits, and/or adjustments to also 
be processed at the time of delivery. These latter features are made possible, in part, 
due to the integration of the delivery courier and mobile field device with the other 
subsystems of the present invention. 

Another advantage of the technique of the present invention relates to the 
timing of customer billing. As stated previously, conventional on-line stores typically 
bill a customer for an order at the time of shipment. However, according to the 
technique of the present invention, the customer is billed after delivery of the order to 
the customer. Moreover, the integrated nature of the system architecture of the 
present invention enables the total billing amount to be adjusted to reflect any returns, 
order modifications, credits, and/or adjustments which were processed at the time of 
delivery or at the time of a scheduled pickup. Further, by providing a modified or 
"zero balance" receipt to the customer at the time of delivery, the customer receives 
immediate confirmation of all currently pending charges for which the customer will 
be billed. This provides the customer assurances that no additional or hidden charges 
will appear on the customer's credit or debit account. 

Further, the integrated architecture of the system of the present invention may 
also provide for real-time failover capabilities. More specifically, the asynchronous 
design of the system architecture allows the system to continue operating despite one 
or more subsystems going down. For example, a temporary subsystem failure at the 
OMS will not affect the customer shopping and order functions performed by the 



36 



WO 00/68859 



PCT/US00/13038 



Front Office system 130. Additionally, backed up data may be queued and batched 
for processing when the down system comes back on line. 



Another advantage of the integrated system architecture of the present 
5 invention relates to available-to-promise (ATP) information about catalog items 
presented to the customer, and th e reservation and allocation of resource capac ity 
within the various subsystem s. According to at least one embodiment of the present 
invention, the inflow of orders is managed at the time of ordering based upon 
a vailable capacity of selected subsystem s. The ATP information associated with a 

1 0 particular item may be used to regulate the order inflow for that item. 

According to a specific embodiment, the Webstore Subsystem keeps track of 
the number of available items, and allows customers to select only items that are 
guaranteed to be available in a given time slot. The display may be based upon 
expected (e.g., scheduled) arrival of SKUs into the distribution center. If a shipment 

1 5 does not arrive or is delayed, this information is propagated to the WS, whereupon the 
WS automatically updates the availability information relating to the items of the 
delayed shipment. The WS may keep track of the time slots in which an item is 
available, using, for example, "available", "in stock", "available until", and "available 
on" labels in the store display. 

20 According to an alternate embodiment, ATP values (e.g., quantities of specific 

items which are available to promise) are computed in OMS and published to the 
Webstore. The ATP data may be computed, for example, based on a SKU inventory 
management method, an ATP method, physical inventory quantity, and/or quantities 
scheduled to be received from vendors. 

25 Further, according to a specific implementation, each item or SKU has an 

a ssociated capacity profile relating to an amount of ca pacity to be reserved in various 
s ubsystem s to g uarantee fulfillment and delivery of the item on the specified delivery 
date and time. The capacity profile of a particular item may include a plurality of 
I individual capacity attributes such as, for example, an inventory type attribute, a pick 

30 type attribute, a time attribute, a space attribute, etc. The inventory type attribute 
relates to whether an item exists as an "on the shelf 1 item (referred to as "dwelled" 
inventory, such as, for example, a bag of Brand X potato chips) or whether the item 
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must be filled to order (FTO) such as, for example, a particular cut of meat The pick 
type attribute relates to the storage conditions associated with the item such as, for 
example, room temperature storage (ambient), chilled, or frozen. The time attribute 
relates to estimated amounts of human resource time it will take to fulfill and deliver 
5 the order. The time attribute may include a plurality of sub-categories, including, for 
example, a picker time value, and a courier time value. The space attribute relates to 
the physical space requirements associated with the item. 

According to a specific embodiment of the present invention, the Webstore 
132 maintains a resource capacity data cache of currently available and reserved 

10 capacity resources corresponding to selected subsystems. When a customer selects a 
particular item for purchase, the Webstore retrieves the capacity profile for the 
selected item, and uses this data to determine whether there is sufficient resourc e 
capacity inlhe sel ected subsystems to ensure that the selected item may be fulfilled 
and delivered to the customer by the specified delivery date, location, and time. If 

15 there are insufficient capacity resources in any of the selected subsystems, the 
Webstore will not show the item as available for sale or delivery for the specified 
delivery time window. 

If, however, the Webstore determines that there are sufficient capacity 
resources in each of the selected subsystems to ensure that the selected item may be 

20 fulfilled and delivered to the customer by the specified delivery time window, the 
Webstore Subsystem will permit the selected item to be ad ded to the customer's 
electronic shopping; car t. Additionally, as the Webstore Subsystem adds the item to 
the customer's electronic shopping cart, it also reserves a specific amount of resourc e 
capacity in each of the selected subsystems by updating the data containe d in the 

25 resource capacity data cache. According to this specific embodiment, the amount of 
capacity reserved by th e Webstore in each of the selected subsystems is related to the 
c apacity profile attributes of the selected item . In this way, the Webstore Subsystem 
may continually keep track of available resource capacity in each of the selected 
subsystems in order to compute ATP data relating to Webstore catalog items, and 

30 further, may use this data to regulate the inflow of customer orders at the time of 
ordering. 

The following example provides an illustration of this concept. In this 
example, it is assumed that a customer wishes to add a container of ice cream to the 
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customer's electronic shopping cart. When the customer selects the container ice 
cream to be added to his or her shopping cart, the Webstore Subsystem may first 
determine, for example, th e selected item availability fe g available quantity for the 
specified delivery date), the storage temperature of the item, whether there are 
5 s^ent human resources to fulfill the item order hv the specified delivery time, and 
whether there are sufficient transportation resources available to deliver the item by 
the specified delivery time, including whether there is sufficient space in the freezer 
section of the delivery vehicle to accommodate the ordered item on the specified 
delivery date. Assuming that each of these resources is available, the Webstore adds 

10 the selected item to the customer's shopping cart. Additionally, upon adding the item 
to the shopping cart, the Webstore Subsystem/reji ^a sufficient amount of capacit y 
in selected subsystems to ensure that the ordered item can be successfully fulfilled 
and delivered to the customer by the specified delivery date and time. 

If a customer subsequently modifies an order (before the cutoff time) or 

15 deletes an item from the customer's shopping cart (before checkout), the Webstore 
Subsystem automatically fr ees any reserved capacity for the deleted or cancelled items 
so that this capacity may be reserved by other customers. Capacity may also be freed 
if the customer abandons his or her shopping session and/or faifcuojjroceed to 
customer check-out. 

20 According to one embodiment of the present invention, the Webstore 

Subsystem is responsible for computing current ATP data and for maintaining 
reserved and available resource capacity records corresponding to selected 
subsystems. However, according to a different embodiment, the OMS may perform 
these functions. 

25 Data Flows 

Figures 6, 7A and 7B, illustrate specific embodiments of data flow diagrams 
of various subsystem and component interactions of the present invention during 
normal business operations. 

It will be appreciated that the various data flows illustrated in Figures 6, 7A, 
30 and 7B are not necessarily presented according to a specific chronological order. As 
explained in greater detail below, data flow from one subsystem to a second 



39 



WO 00/68859 



PCT/US00/13038 



subsystem may be triggered in response to an occurrence of an event. Other types of 
data flows in Figures 6, 7A and 7B may be initiated at pre-determined time intervals. 

Referring to FIGURE 6, at (A) the OMS 150 polls the PUB Subsystem 140 for 
new or updated item data at periodic intervals, which may range from minutes to 

5 days. According to a specific embodiment, the OMS may poll the PUB Subsystem for 
new/updated item data about every thirty minutes. The item data may include, for 
example, new or updated SKU data, UPC data, vendor data, etc. 

At (B) the OMS processes the received item data, and transmits to the OFS 
SKU information (e.g. UPC and product master data) at periodic intervals such as, for 

10 example, every two hours. According to a specific embodiment, the product master 
data includes a list of all assigned SKUs in the integrated system, as well as UPC and 
descriptive data associated with each SKU. 

At (C) a PO is created or generated at the OMS. In response, an expected 
receipt for the PO is transmitted from the OMS to the OFS. At (D) the PO 

15 merchandise is received, inventoried, and put away. Once the received inventory has 
been processed by the OFS, the OFS send an expected receipt confirmation to the 
OMS. The OMS uses the expected receipt confirmation data to update its inventory 
and ATP data. At (E) ATP and price data is sent from OMS to the FronrOffice 130 
at periodic intervals. For example, ATP data may be sent every hour, and price data 

20 may be sent every 24 hours. Further, according to a specific embodiment, all data 
sent from the OMS to the Front Office is stored in the Front Office database 131 
(Figure 1 ), which may be referred to as the Webstore database. 

At (F) new or updated customer information is received from the customer at 
the Webstore Subsystem. In response, this data is forwarded from the Webstore to 

25 the OMS. At (G) an order checkout or order update action is completed at the Front 
Office. According to a specific embodiment, when a customer places an order on the 
on-line store, the Webstore Subsystem creates a sales order and a scheduled shipment 
for the customer order. The sales order may include one or more order lines 
representing the items, quantities, and prices of ordered items that have been 

30 promised to be delivered to a customer's location at a scheduled delivery window. 
Further, according to at least one embodiment, the scheduled delivery window is 
captured in the scheduled shipment. Additionally, for each scheduled shipment, the 
Transportation Subsystem schedules a vehicle stop on a particular delivery route. 
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According to a specific embodiment, the OMS periodically polls the Webstore 
database for new orders, order updates, and order cancellations. The received data is 
then processed in the OMS. 

At (H) cutoff time occurs. According to a specific embodiment, the cutoff 
5 time for a particular customer order is based upon the delivery window time 
associated with that customer order. There may be several cutoff times during any 
given time period (e.g. several different cutoff times each day), wherein each different 
cutoff time corresponds to a specific portion of customer orders associated with 
specific delivery window times. For example, customer orders to be delivered 

10 between 9:00 am and 1:00 pm on a particular day may have a cutoff time of 12:01 am 
that same day, while customer orders to be delivered between 1:01 pm and 6:00 pm 
on a particular day may have a cutoff time of 4:01 am that same day. 

At order cutoff, the Front Office performs cutoff processing on orders that are 
ready for cutofT, which is based upon a time value needed for the order to be fulfilled 

15 and shipped out of the distribution center in order to be delivered on time to the 
customers delivery address. In one embodiment, the Transportation Subsystem cutoff 
processing optimizes all delivery vehicle routes that are ready for cutoff. Webstore 
cutoff processing may perform substitutions on order lines for SKUs that are 
oversold. According to a specific embodiment, orders that have completed WS and 

20 XPS cutoff processing are detected by the OMS. In response, the OMS may poll the 
Webstore database for additional information relating to the cutoff orders (including 
fill-to-order or FTO data). The OMS then performs its cutoff processing on the cutoff 
order and FTO data, and generates (I) order and FTO download files which may then 
be transmitted to the OFS subsystem for fulfillment and shipment. 

25 The OFS processes the order download files transmitted from OMS, and 

stores the cutoff order information in the OFS database (161, FIGURE 1). The OFS 
includes an order allocation component which allocates inventory to the cutoff orders, 
canonizes the order lines (e.g., assigns one or more totes to each order line), and 
creates picking tasks. The automated material handling component of the OFS 

30 subsystem reads the picking tasks, and transmits data to the carousel and conveyor 
servers (172, 178, FIGURE 1) to operate the carousels and conveyors, and to instruct 
the distribution center personnel on which items to pick and the respective quantity. 
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After FTO processing has been completed for a particular order, at (J) FTO 
confirmation data is sent from OFS to OMS. Moreover, after a specified number of 
orders has been fulfilled and processed for shipment to the customers or station(s) f at 
(K) OFS performs a shipment confirmation (ship confirm), which creates a ship 
5 confirm upload file to be sent to the OMS. As stated previously, the ship confirm 
data may include, for example, inventory data of items (SKUs) which have been 
picked and shipped in each order shipment, tote ID data, transportation/delivery data, 
etc. 

Once the OMS has received and processed the ship confirm data and updated 

10 its inventory data records, at (L) the ship confirm data is forwarded to the Front Office 
system for processing. According to a specific embodiment, when all orders for a 
particular delivery vehicle route are ship confirmed, the Transportation Subsystem 
generates the MFD data for the delivery route, which includes information about \ 
shipments and stops for the route. In addition, the Transportation Subsystem may 

15 also generate van route summaries, delivery lists, driving directions for the route, etc. 
At (M) the Front Office system transmits customer order history data and 
transportation/delivery data to the MFD subsystem 512. According to a specific 
embodiment, the MFD subsystem includes an MFD server and at least one MFD 
client (e.g. MFD handheld device). As described previously, the MFD server loads 

20 the customer order history data and route/delivery data for a particular delivery route 
into the MFD associated with the delivery courier assigned to that route. Thereafter, 
the delivery courier may be dispatched to deliver the order to the customer. 

At the time of delivery, the courier may use the MFD client to process 
customer returns, order modifications, credits, and/or adjustments. The MFD then re- 

25 computes the customer billing data to take into account any returns, credits, or other 
adjustments. At (N) the delivery courier returns to the station, and uploads the 
revised customer billing data and returns data from the MFD client into the MFD 
server. The MFD server then forwards the billing data and returns data to the Front 
Office 130. At (O) the customer is billed using the revised billing data received from 

30 the MFD server. After a customer has been billed for a particular order, the order is 
closed. According to a specific embodiment, the OMS periodically polls the 
Webstore Subsystem for closed orders and posts the received data to the OMS finance 
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component. Additionally, at (Q) the returns data is received at the Front Office 
system, where it is processed and forwarded to the OMS. 

It will be appreciated that, in at least one embodiment, returns, fees, and/or 
credits for customer accounts may be generated and captured in the Webstore 
5 Subsystem both during and after delivery. Examples of fees may include a delivery 
fee, a returned tote deposit, a cancellation fee, etc. Examples of credits include a late 
delivery credit, a tote deposit credit, etc. According to a specific embodiment OMS 
periodically polls the Webstore database for RMAs, fees and credits in order to 
accurately update its inventory and finance data. 

10 Additionally, according to a specific embodiment, the Webstore may 

automatically update its ATP data and inventory data based upon the received returns 
data in order to allow the returned items to be immediately available for customer 
purchase. However, according to an alternate embodiment, the Webstore will not 
make it available for purchase until it receives a confirmation that the returned items 

1 5 have been received at the distribution center. 

At (R) the OMS receives and processes the returns data and issues an expected 
returns receipt (RMA) to the OFS. Return merchandise authorizations (RMAs) may 
be created, for example, in response to item returns, item shortages, damage to items, 
etc. At (S) the returned item(s) are received at the distribution center (DC). After the 

20 returned items have been inspected and processed at the DC (e.g. checked in and put 
away), an RMA confirmation is sent from the OFS to the OMS. The RMA 
confirmation may include, for example, SKU data relating to actual items of returned 
inventory which were restocked in the distribution center. 

Periodically, the OFS may detect a change in inventory, such as, for example, 

25 due to expired goods, damaged goods, etc. At (T) the OFS periodically sends 
inventory adjustment data to the OMS for processing. This inventory adjustment data 
will eventually propagate to the Webstore Subsystem for processing. 

At (U) a bill adjustment action is initiated by a CRM at the request of a 
customer. The bill adjust data is then sent from the CRM subsystem to the OMS for 

30 processing. 

At (V) a retum-to-vendor (RTV) action is initiated at the OMS. In response, 
the planned RTV shipment data is sent from OMS to OFS for processing. After the 
specified merchandise has been shipped to the vendor, at (W), the OFS sends an RTV 
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shipment confirmation to OMS. The OMS may then update its inventory records 
based upon the RTV shipment confirmation data. 

As shown at (X) OFS periodically transmits inventory synchronization data to 
OMS to order to assert that the inventory data in each of the subsystems is 
! synchronized. For example, the OFS may send inventory synchronization data to 
OMS every 24 hours. 

As shown at (Y) truck route plan data is periodically sent from the Front 
Office to the OFS. This may be performed, for example, on a daily basis, a weekly 
basis, etc. According to a specific embodiment, the truck route plan data is manually 
transmitted from the Front Office to the OFS. According to an alternate embodiment, 
the truck route plan data may be automatically transmitted from the Transportation 
Subsystem to OFS. 

Figures 7A and 7B illustrate a detailed data flow diagram of various 
subsystem and component interactions during normal business operations for 
effecting electronic commerce in accordance with a specific embodiment of the 
present invention. 

Referring to FIGURE 7A, at (1) catalog data is downloaded from the PUB 
Subsystem 140 to the Webstore database/Catalog cache 631 at periodic intervals, 
which may range, for example, from hours to weeks. According to a specific 
implementation, the catalog data is sent from PUB to the Webstore every 24 hours. 
Further, according to a specific embodiment, the catalog data which is received from 
the Publication Subsystem is stored in the Webstore database. In order to minimize 
the delay in accessing the catalog data, a separate instance of the catalog is cached in 
the working memory of the Webstore Subsystem using the catalog data stored on the 
25 Webstore database. There may also be additional instances of other store catalogs 
cached in the Webstore memory. 

At (3) ATP data and price data is sent from the OMS to the Webstore 
database, which may range, for example, from hours to weeks. According to a 
specific implementation, ATP data is sent from the OMS to the Webstore every hour, 
30 and price data is sent from the OMS to the Webstore every 24 hours. 

At < 4 ) the zone window creator co mponent of the Transportation Subsystem 
creates ne w delivery windows at periodic intervals. For example, according to a 
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specific embodiment, the zone window creator is initiated every 24 hours to create a 
new delivery window for one or more days in the future. 

At (6) a customer accesses the Webstore 132 via the Internet. The customer 
may transmit customer data (e.g., registration data) to the Webstore, which is received 
5 at (8). Alternatively, customer data may be retrieved by the Webstore from the client 
computer which may be stored, for example, in a cookie file. According to a specific 
embodiment, customers may register themselves and maintain their own account 
information at the Webstore Subsystem. When the customer data is received at 
the Webstore Subsystem, the WS may retrieve personalized customer preferences 
10 from the database in order to present customized and preferred data to the customer. 
Periodically, OMS polls the Webstore database for new and/or updated customer 
information. 

At (10) the customer accesses the delivery window scheduling portion of the 
Webstore, which is managed by the Transportation Subsystem. The customer does 

15 not necessarily have to reserve a delivery window time slot before shopping on the 
Webstore. However, according to one embodiment, the customer must schedule a 
delivery window time slot before being allowed to proceed to checkout. 

Further, according to a specific embodiment, when a customer first registers at 
the Webstore, the customer is asked to provide a delivery address. The address is 

20 then converted to a latitude/longitude pair by a Geocoder component of XPS 
Subsystem, which may consults per-area street map for performing this conversion. 
The latitude/longitude pair is then determined to be either in-area or out-of-area by a 
Zone Resolver component of XPS. If the address is in-area, the Zone Resolver also 
determines the specific zone and subzone associated with the delivery address. This 

25 zone and subzone information may then be stored as part of the customer's record, 
and may be used to determine the specific delivery route to be used for delivering 
orders to the customer. The initial address is the default address used for all 
subsequent orders placed by the customer. However, the customer may change the 
delivery address on a per-delivery basis for any delivery, and may also change the 

30 default address for all deliveries at any time. 

When a delivery window request is received (12) at the Transportation 
Subsystem (XPS), it accesses the Webstore database to retrieve delivery scheduling 
data and the Delivery Window Estimator component of the Transportation Subsystem 
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generates an estimated list of available and unavailable delivery window slots, which 
is displayed to the customer at (14). At (16) the customer selects an available delivery 
window time slot. The delivery window selection data is sent to the XPS. The XPS 
processes (18) the delivery window selection data, and retrieves the customer address 

5 data from the Webstore database. The delivery window data and customer address 
data is then forwarded to the Route Planner component (618) of the Transportation 
Subsystem. The Route Planner processes the delivery window and address data, and 
either confirms or denies the delivery window request. According to a specific 
embodiment, the Route Planner utilizes transportation scheduling and optimization 

10 software (SOS) to determine whether a particular delivery window request is to be 
confirmed or denied. 

The Route Planner may consider a plurality of factors when validating a 
particular delivery window request. For example, t here must be sufficient availabl e 
resource capacity in the Transportation Subsystem before a particular delivery 

15 window request may be confirmed. Additionally, the customer address or shipping 
address must be mapped with a pre-determined deliverable area. 

For example, according to the specific embodiment of the present invention, 
order deliveries may only be scheduled for addresses which fall within pre-determined 
"deliverable" zones. FIGURE 12 illustrates the relationship between customer 

20 addresses which fall within "mapped" area regions 1202, "in-area" area regions 1204, 
and "deliverable" area regions 1206 in accordance with the specific embodiment of 
the present invention. Generally, a customer address is the representation of a 
physical place to which goods may be delivered. A mapped address is an address 
which has a corresponding record in the Transportation Subsystem database. An in- 

25 area address is an address which is within the geographic area serviced by one of the 
system's distribution centers. A deliverable address corresponds to an address where 
shipments are allowed to be delivered by the delivery couriers associated with the 
Transportation Subsystem. An additional address type corresponds to a common 
carrier deliverable address, which is an address to which orders may be shipped by 

30 common carrier such as, for example, UPS, or the U.S. Postal Service. An address 
may be both deliverable and common carrier deliverable. 

According to a specific embodiment, a deliverable address is one which is also 
in-area. However, there are in-area addresses which are not part of the deliverable 
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address subset. For example, a particular geographic region may be classified as in- 
area, but not deliverable. 

Assuming that the customer address corresponds to a deliverable address, and 
that the delivery window request is available, a delivery window confirmation is 
> issued (20) from the Route Planner to the Transportation Subsystem, where it is then 
forwarded (22) to the customer. Additionally, upon confirming the delivery window 
request, the Route Planner forwards to the Webstore databas e transportation capaci ty 
data which is to be reserved for the confirmed delivery window rmtyi** 

At some point when the customer is interacting with the Webstore, the 
customer may chose to initiate a search for specific items or products. At (24), the 
customer submits search data to the Webstore Subsystem. Upon receiving the search 
data, the Webstore Subsystem accesses (25) the Webstore database, in order to 
retrieve the search results. Once retrieved, at (26) the search results are then 
displayed to the customer. 
15 At (28) the customer submits a request for viewing information related to 

specific items and/or products. When the request is received (29) at the Webstore 
Subsystem, the WS access the Webstore database in order to retrieve information 
about the selected items/products, including price and availability. The retrieved 

information is then displayed to the customer at (30). 

20 At (32) the customer selects a particular item to be added to the customer's 

electronic shopping cart, or for immediate purchase. When the item selection data is 
received (34) at the Webstore Subsystem, the Webstore processes the selected item 
request. During this processing, the Webstore Subsystem accesses the subsystem 
resource capacity information stored in the Webstore database (or in a working 
25 memory cache) to verify that there is sufficient capacity in selected subsystems to 
ensure that the selected item can be fulfilled and delivered to the customer at the 
specified delivery window. Once the Webstore Subsystem verifies that the selected 
item may be added to the customer's shopping cart, the WS updates the capacity 
informatio n in the Webstore database (or capacity data cache) by reserving a 
30 s ufficient amount of capacit y in each of the selected subsystems to ensure that the 
selected item may be fulfilled and delivered to the customer at the specified delivery 
time window. After the Webstore has added the selected item to the customer's 
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electronic shopping cart, the Webstore reports and/or displays (36) this information to 
the customer. 

After the customer has finished shopping at the Webstore, he/she may initiate 
a checkout procedure in order to purchase the selected items in a customer's electronic 
5 shopping cart. When the customer checkout request is received at the Webstore 
Subsystem, the WS forwards (40) the order information to the tax server 114 
(FIGURE 1) to compute the appropriate taxes for the order. The tax server 114 
computes the appropriate taxes based upon the order information and transmits (42) 
the computed tax data back to the Webstore. Additionally, at checkout, the WS also 

10 retrieves capacity information relating to the order (e.g., volume information relating 
to the number of totes which will be needed for fulfilling the order). Once the tax data 
and capacity information have been received, the WS processes (43) the sales order. 
The sales order data is then stored on the Webstore database. 

At (44) the funds capturing component (CC, 116) of the Webstore Subsystem 

15 automatically detects the new sales order data at the Webstore database 631, and 
initiates a credit (or debit) card authorization for the total amount of the sales order. 
When the authorization is received, the authorization information is stored at the 
Webstore database. However, if there is a problem obtaining authorization for the 
customer's credit (or debit) card, the CC component 1 16 may issue a trouble ticket to 

20 the Help Desk 144 for special handling. Assuming that a credit or debit card 
authorization is obtained for a particular sales order, the WS forwards the sales order 
data from the database 63 1 to the OMS for processing (46). 

After the customer has placed a particular order at the Webstore, the customer 
may modify or cancel the order at any time until a pre-determined cutoff time 

25 associated with that order has passed. When a customer desires to modify a particular 
order, for example, he/she submits (48) the order modification information to the 
Webstore. Upon receiving the order modification data, the WS processes (50) the 
data, and updates the sales order data stored on the Webstore database. The 
processing of an order modification information may include, for example, 

30 recalculating tax, capacity, and other information related to the order. The updated 
sales order data may also sent to the OMS for processing 

As shown at (52) a customer may also achieve modification or cancellation of 
an order via the CRM subsystem 126. For example, the customer may telephone a 
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customer service representative (CSR) and ask the CSR to modify or cancel a 
particular order. The CSR may implement the order modification via the CRM 
subsystem 126. The CRM processes (54) the order modification data, and updates the 
sales order data stored on the Webstore database. 
5 At (56) the order cutoff time occurs. At this point, the customer can no 

longer modify the order (until it is delivered). A plurality of events which occur after 
the cutoff time has passed or elapsed are described in FIGURE 7B of the drawings. 

The data flow diagram of FIGURE 7B may be thought of as continuing from 
where the data flow of FIGURE 7A left off. However, for purposes of clarification 

10 and in order to avoid confusion, several subsystems and/or components from 
FIGURE 7A have been omitted from FIGURE 7B in order to provide a more 
simplified illustration. 

As shown in FIGURE 7B, at (56) the order cutoff time occurs. After the 
cutoff time has occurred for a particular order, the OMS forwards (58) the sales order 

15 data relating to the cutoff order to OFS. When OFS receives the sales order, it 
processes (i.e., fulfills) the order, and transfers the processed order to an area delivery 
station for delivery to the customer. After the order has been processed and shipped 
to the delivery station, at (60) the OFS sends shipment confirmation data to OMS. 
The OMS then processes (62) the shipment confirmation data received from OFS at 

20 least a portion of the shipment confirmation data to the Webstore Database. 

Upon detecting and retrieving the shipment confirmation data fiom the 
Webstore database, the Transportation Subsystem generates MFD data, which 
include, for example, customer order history information, delivery vehicle routing 
information, shipment data, etc. At (64), the MFD data is then sent to the MFD 

25 subsystem, whereupon it is then downloaded into appropriate MFDs. According to a 
specific embodiment, each MFD may be assigned to a different delivery courier. The 
MFD server uses the delivery courier association information to determine the 
particular MFD data set to be downloaded into each MFD. According to a specific 
implementation, the delivery courier is responsible for downloading and uploading 

30 data between the MFD and the MFD server. 

After the appropriate MFD data has been downloaded into a particular MFD, a 
download confirmation message may be sent (65) from the MFD subsystem 512 to 
the Transportation Subsystem. Upon receiving the MFD data download confirmation, 
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the MFD device (which includes the downloaded MFD data) is transferred (66) to the 
appropriate delivery courier assigned to that particular delivery route. At (68) the 
delivery courier is dispatched after the MFD data has been downloaded to his/her 
MFD, and the customer shipments to be delivered have arrived from the distribution 
5 center. 

At (70) the customer order is delivered to the customer. According to a 
specific embodiment, all totes associated with the customer's order are off-loaded 
from the delivery vehicle and left at the customer site. The customer may be charged 
a deposit fee for each tote retained by the customer. This transaction may be 

10 processed by the MFD (carried by the delivery courier) by scanning the license plate 
ID of each tote delivered to the customer. The totes may be picked up, for example, 
at the time of the next customer delivery, or at a scheduled pick-up. Further, returned 
totes may also be processed by the MFD, and a credit issued to the customer. 

While the delivery courier is at the customer site, the customer may initiate 

15 (72) one or more customer service requests (e.g., returns, adjustment, credit, refund, 
etc.) with the delivery courier. For example, the customer may chose to modify the 
delivered order by returning unwanted items. The returned items may be immediately 
received by the courier and processed using the MFD. The customer may also return 
items from previous orders. For example, in a specific embodiment, the MFD will 

20 include the customer's order history for the past 30 days. In this example, the 
customer will be allowed to return items to the delivery courier which were purchased 
within the past 30 days. 

The delivery courier may process (74) the customer service request(s) using 
the MFD, provided that the MFD has been configured or programmed to process the 

25 r request(s). After processing the customer service request, the MFD re-computes the 
customer's balance and generates (76) a modified receipt showing the adjusted 
balance. The modified receipt may also include a list of all billed items, item returns, 
adjustments, credits, etc. The receipt is then presented (78) by the delivery courier to 
the customer. 

30 Additionally, according to a specific embodiment, the delivery courier may 

unpack each tote at the customer site, and use the MFD to scan each item delivered to 
the customer. In this way, any order adjustments (e.g., due to shorts or damaged 



50 



WO 00/68859 PCT/USOO/13038 

items) may be immediately processed, and the customer only billed for actual items 
received. 

At (79) the delivery courier returns to the delivery or cross-dock station and 
uploads the data from his/her MFD into the MFD server. The MFD server then 
5 forwards the customer returns data and modified billing data to the Webstore database 
via the Transportation Subsystem. Additionally, the modified customer billing data is 
also detected and retrieved by the funds capture component 116. Using the modified 
billing data, the funds capture component initiates (80) a funds capture from the 
customer's financial account. If the funds capture is unsuccessful, a trouble ticket 

10 may be issued to the Help Desk 144 for special handling. Assuming, however, that 
the funds capture is successful, the payment confirmation information is stored on the 
Webstore database. According to a specific embodiment, billing adjustments to 
customer accounts may also be implemented by the CRM Subsystem. In the example 
shown in 7B, the customer requests (82) a bill adjustment to be initiated via the CRM. 

15 Upon receiving the bill adjustment request, the CRM generates (84) bill adjustment 
data and passes the bill adjustment data to the Webstore to be processed and stored on 
the Webstore database. 

At (85) the OMS periodically polls the Webstore database to retrieve customer 
returns data, customer billing data, and customer billing adjustment data. According 

20 to a specific embodiment, the OMS may poll the Webstore database every 2 hours to 
retrieve the completed ordering data. 

As shown at (86), the CRM may also be used by a customer to schedule a 
delivery pickup, without having to place a new order. For example, the customer may 
schedule a delivery pickup for a specific time with a CSR. The CSR forwards (88) 

25 the pickup data to the CRM, which then forwards the pickup data to the 
Transportation Subsystem for scheduling. 

Catalog Organization 

FIGURE 11 shows a block diagram illustrating the relationships between 
catalogs, store brand catalogs, store catalogs, item lists, and store items, in accordance 
30 with a specific embodiment of the present invention. Each of the catalogs illustrated 
in FIGURE 11 may be generated by PUB Subsystem 140. Alternatively, at least a 
portion of the catalogs may be generated by Webstore Subsystem 132. As illustrated 
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in FIGURE 1 1 , a master catalog 1 102 may include all SKU infonnation stored within 
the PUB Subsystem. A store brand catalog 1 104 is a subset of the master catalog. A 
store catalog 1 106 is a subset of the associated store brand catalog. 

According to a specific embodiment, each store or store type represented by 
5 the system of the present invention may have a particular "look and feel," such as, for 
example, a convenience store, a general department store, a grocery store, a specialty 
store, etc. A store brand may be thought of as a brand unit which represents a 
common identity for group of stores. For example, "Webvan Market" is the store 
brand for the stores "Webvan Market-Bay Area" and "Webvan Market-Atlanta." 

10 A store brand may include a plurality of stores. Each store may be associated 

with one or more distribution centers. However, according to at least one 
embodiment, a distribution center may only be associated with at most one store per 
store brand. Thus, for example, no stores belonging to the same store brand will 
overlap a given service area. Moreover, a customer may automatically be routed to an 

1 5 appropriate store based upon the delivery address of the customer. 

In a manner similar to the catalog hierarchy, items handled by a regional or 
area distribution center may be derived from a subset of the SKUs identified in the 
master catalog. For example, as shown in FIGURE 1 1, an area DC item list 1 1 10 is a 
subset of its regional DC item list 1 108. Store items may be constructed based on a 

20 particular store catalog and a particular DC item list. A store item represents what is 
displayed to a customer at a particular on-line store or webstore. 

One important aspect of the present invention relates to scalability and data 
integration. According to a specific embodiment, all SKU infonnation which is used 
by each subsystem of the present invention is based upon the SKU data derived from 

25 the master catalog of the Publication Subsystem. Thus, for example, all merchandise 
residing in each regional DC (worldwide) will have the same SKU association, which 
is based upon the master catalog defined by a centralized PUB Subsystem. 

Distribution Center 

FIGURE 13 shows a block diagram of a distribution center (DC) operation in 
30 accordance with a specific embodiment of the present invention. In the embodiment 
of FIGURE 13, DC 1300 is configured to function as an area DC for customer order 
fulfillment. However, according to an alternate embodiment, DC 1300 may be 
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configured to function as a regional DC which services multiple area DCs. 
Additionally DC 1300 may also manage common carrier shipping of selected orders. 

As shown in FIGURE 13, the DC 1300 organizes inventory merchandise into 
different "picking" categories, depending upon the recommended storage temperature 
5 of the item. Thus, for example, an item which is typically stored at ambient or room 
temperature will be stocked in the ambient inventory section (1302) of the DC. 
Refrigerated items are stored in the chilled inventory section (1304) of the DC, and 
frozen items are stored in the frozen inventory section (1306) of the DC. The DC 
may also include at least one food production section 1308 which prepares pie- 

10 packaged meals and other food products. Additionally, the DC may also include one 
or more fill-to-order (FTO) sections (e.g. 1310A) for processing customer specific 
orders such as, for example, special food orders, produce orders, meat orders, etc. 
According to a specific embodiment, each inventory section of the DC (1302, 1304, 
1306) may include a respective FTO section (e.g. 1310A, 1310B, 1310C). Further, 

15 DC 1300 may also include a common carrier packaging and shipping section 1312, 
which may be used, for example, for shipping items to customers (via common 
carrier) who do not reside in a deliverable area serviced by the delivery couriers of the 
present invention. 

As described previously with respect to FIGURE 1, the distribution center 
20 includes a system of conveyors, carousels, scanners, and hand-held computing units 
for automating both the order fulfillment (outbound) and inventory restocking 
(inbound) processes, which are managed by the Order Fulfillment Subsystem 1 60. 

FIGURE 14 shows a flow diagram of an OFS Outbound Procedure 1400 in 
accordance with a specific embodiment of the present invention. The OFS Outbound 
25 Procedure generally describes the events which may occur during fulfillment of a 
customer order. At 1402, the OFS receives a customer order from the OMS. The 
OFS then allocates (1404) the order, wherein the physical warehouse location of each 
item of the order is determined. Using the order allocation data, the OFS then 
determines (14061 the number of totes needed to adequately fulfill the order, and the 
30 optimal tote path for each tote. At 1408 the tote(s) are inducted into the DC 
carousel/conveyer system. Each tote automatically traverses (1410) a pre-determined, 
designated tote path. The tote path may be dynamically and automatically altered if 
problems are detected in any portion of the DC operations. While the tote is 
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traversing its designated path, it makes stops at designated locations within the DC 
where items relating to the customer order are stored. A human operator or "picker" 
places specified order items into the tote, and verifies the order item fulfillment by 
scanning each item placed into the tote, as well as the tote's license plate ED, with a 
5 handheld computing device (e.g., RF gun). After the picker has confirmed placement 
of the specified items into the designated tote, the tote is then reintroduced to the 
automated tote transport system, where it continues to travel along its designated tote 
path. 

After all items for a particular tote have been picked and confirmed, the tote is 

10 routed to a shipping spur where it is consolidated (1412) onto an appropriate dolly, 
which may include other totes intended for a specific delivery route. The dolly and 
totes are then loaded (1414) onto a truck or other vehicle for shipment to a cross dock 
(or area delivery) station. At the cross dock station, the totes will be loaded into 
delivery vehicles for delivery to the customers. According to an alternate 

1 5 embodiment, at lest a portion of the customer totes may be shipped directly from the 
area DC to the customer, thereby eliminating the cross dock station transfer. Once the 
tote(s) corresponding to a particular customer order have been shipped to the cross 
dock station (or directly to the customer), the OMS is notified (1416) of the shipment 
confirmation. According to a specific embodiment, the shipment confirmation data 

20 sent to the OMS from the OFS may include, for example, the order H>, an order line 
number (SKU) for each item shipped (as well as the quantity), the tote IDs associated 
with the order, the dolly ID, the delivery vehicle ID, etc. 

Like the outbound procedure, items may be received and restocked in the 
distribution center using the automated material handling and transport system, 

25 illustrated, for example, in block 1 70 of Figure 1 . 

FIGURE 15 shows a flow diagram of an OFS inbound procedure 1500 in 
accordance with the specific embodiment of the present invention. The inventory 
restocking process initially begins at the OMS where a purchase order is generated for 
specific inventory items. At 1502, an expected receipt relating to the purchase order 

30 is received at the OFS from the OMS. The expected receipt data may include, for 
example, the vendor name, an expected receipt ID number, estimated arrival time of 
the shipment, and the SKUs and quantities of the items ordered. Once the expected 
shipment is received (1504) at the distribution center, the received merchandise is 
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checked (1506) into appropriate trays. A tray represents a container which may be 
used to transport received items of merchandise for restocking. Like the tote, each 
tray includes a unique, scannable license plate ED. When merchandise is checked into 
a tray, both the merchandise and the tray may be scanned using an RF gun. The trays 
5 are then automatically routed (1508) to their appropriate locations using the 
automated conveyer system. Once a tray arrives at its designated location, the items 
from that particular tray are stored (1510) and confirmed by the picker (via an RF 
gun, for example). According to a specific embodiment, for each completed tray of 
items restocked, an expected receipt confirmation is generated (1512) by the OFS and 
10 sent to the OMS. The expected receipt confirmation data may include, for example, 
the expected receipt ID, the SKU(s) of the items restocked and their respective 
quantities. 



Other Embodiments 

15 FIGURE 2 shows a block diagram of an alternate embodiment of the 

integrated system 200 of the present invention. The embodiment of FIGURE 2 is 
particularly useful for allowing different webstores to present different information 
about the same product to different customers which reside in different geographic 
areas. Thus, for example, customers A (202A) may reside in San Francisco, while 

20 customers B (202B) may reside in Atlanta. As used in this section, the term 
"webstore" represents an on-line store which is implemented via a respective 
Webstore Subsystem. 

Using the technique of the present invention as shown in FIGURE 2, a first 
webstore (204 A) may be customized specifically for customers A (e.g. residing in San 

25 Francisco), and a second webstore (204B) may be customized specifically for 
customers B (e.g. residing in Atlanta). The different webstore customizations may 
include, for example, different languages, different descriptions of the same item (e.g. 
"soda" vs. "pop"), different catalog items displayed to the customers, different pricing, 
etc. Each webstore 204A and 204B may be serviced by one or more respective 

30 servers 206A and 206B. Moreover, as shown in FIGURE 2, each webstore 
implementation includes a respective Front Office system and Back Office system, as 
well as centralized Publication, Data Warehouse, and CSS Subsystems. For example, 
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the Area A webstore 204A is managed primarily by an Area A business unit 230A, 
which includes a Front Office system 210A, and a Back Office system 220A. 
Similarly, the Area B webstore 204B is managed primarily by an Area B business unit 
230B, which includes a respective Front Office system 210B, and a respective Back 
5 Office system 220B. The individual subsystems (e.g., WS, XPS, CRM, OMS, OFS, 
DWS, MFG, CSS) of each respective area business unit 230A and 230B are 
functionally similar to their corresponding subsystem counterparts previously 
described with reference to FIGURE 1 of the drawings. 

A primary difference between the embodiment of FIGURE 1 and the 

10 embodiment of FIGURE 2 is the inclusion of a centralized management system 280 
(Figure 2), and a headquarters (HQ) business unit 279. As shown in FIGURE 2, for 
example, the centralized managed system 280 may comprise a plurality of store 
catalog components 250, which may be used for managing the catalog information 
displayed on each of the webstores 204A, 204B. Additionally the centralized 

1 5 management system 280 includes a plurality of master subsystems 277, which may be 
used for managing corresponding satellite subsystems in each of the area business 
units. For example, CSS 264 may be configured to receive data fiom both CSS-A 
232A and CSS-B 232B, OMS-HQ 276 may be configured to manage and store data 
from both OMS-A 222A and OMS-B 222B, etc. 

20 The headquarters business unit 279 manages all business unit operations, and 

includes a plurality of HQ subsystems (e.g. DWS-HQ 272, CSS-HQ 274, OMS-HQ 
276) for managing the day-to-day operations of the HQ business unit. For example, 
DWS-HQ 272 may be configured to function as a repository of reports that have been 
run at HQ 279. CSS-HQ 274 manages HQ-related human resource functions, such as, 

25 for example associate scheduling for the customer service call center. OMS-HQ 276 
primarily manages finance functions associated with HQ business operations. 

One important feature relating to the embodiment of FIGURE 2 is that catalog 
information and content relating to each of the area specific webstores 204A, 204B is 
managed by the central management system 280, rather than any of the area business 

30 units 230A, 230B. This feature is described in greater detail with reference to 
FIGURE 2A. 

FIGURE 2A shows a block diagram illustrating the interactions between at 
least a portion of the subsystems shown in FIGURE 2. In the embodiment of 
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FIGURE 2A, a centralized PUB Subsystem 256 manages and controls all SKU and 
catalog content for each of the area business units 230A, 230B (and also for each of 
the area specific webstores). The functionality of PUB Subsystem 256 is similar to 
that of PUB Subsystem 140 of FIGURE 1. 
5 Thus, for example, in a manner similar to that described in FIGURE 9, the 

PUB Subsystem 256 (Figure 2A) publishes appropriate SKU information to each of 
the satellite OMS subsystems 224A, 224B. This data eventually gets propagated to 
respective OFS subsystems 224A, 224B. Additionally, the PUB Subsystem 256 
publishes its data to each satellite Prep Subsystem 217A, 217B, wherein the data is 

1 0 eventually passed to the respective WS subsystems 2 1 2 A, 2 1 2B. 

The PUB Subsystem 256 also publishes its catalog data to the Content 
Management Subsystem (CMS) 252. The function of the CMS 252 is to create and 
maintain the content pages for each of the webstores 204A and 204B. The catalog 
content information for each webstore is then exported to the Store Catalog block 

15 250, which includes a database or other memory structure for storing the different 
webstore catalogs. The webstore servers 206A, 206B access the appropriate store 
catalog information stored in the catalog database 250, and display the retrieved 
information to their respective customers 202A and 202B, 

Catalog block 250 may include a plurality of store catalogs, including, a 

20 master catalog, store brand catalogs, and store catalogs. The master catalog includes 
all SKU information from the Publishing Subsystem 256. A store brand catalog 
includes a group of SKUs that are available to the stores associated with a given store 
brand. According to a specific embodiment, each store brand has one store brand 
catalog. A store catalog may include a list of all stores' SKUs for a given store. 

25 Additionally, it will be appreciated that a SKU may be available to a specific store 
catalog, but may not have been selected to be displayed to the customer. 

Another feature of the embodiment of FIGURE 2A relates to the centralized 
customer support center. For example, as shown in FIGURE 2A, customer service 
representatives may be accessed by customers 202A and 202B via a centralized Help 

30 Desk subsystem 254. The Help Desk subsystem 254 is configured to allow to be 
accessible to customers from different geographic areas. Thus, according to a specific 
embodiment, there is one centralized customer service operation serving all customers 
of a given area such as, for example, the United States. 
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FIGURE 3 shows a block diagram of an alternate embodiment of the present 
invention. Many of the components and subsystems of FIGURE 3 are functionally 
similar to the respective components and subsystems described previously with 
respect to Figures 2 and 2A, and therefore will not be described in greater detail. 
5 Additionally, the ordering subsystem 312A, 312B is functionally similar to the 
Webstore Subsystem 132 described previously with respect to FIGURE 1, with the 
exception that the ordering subsystem is not responsible for managing customer 
registration or account information. 

However, the embodiment of FIGURE 3 includes several features and 

10 advantages not described in the embodiments of Figures 1 and 2. For example, 
according to the embodiment of FIGURE 3, customers 302 from different geographic 
areas may access one or more different webstores 304 via the Internet or other data 
network. The customer registration and sign-in process for each webstore is handled 
by a centralized customer data center 35 1 . Additionally, the customer data center 35 1 

15 manages the customer's account and billing information. The catalog presentation 
and content for each store is managed in a manner similar to that described in 
FIGURE 2A. The Publication Subsystem 356 publishes its catalog data to the 
Content Management Subsystem 352. From there the data is processed, and store 
catalogs are generated. The generated store catalogs are stored in the Store Catalog 

20 database 350, which may be accessed by webstore servers 306. The webstore servers 
use the information from each store catalog to display the appropriate content 
corresponding to each webstpre. 

Additionally, the embodiment of FIGURE 3 enables affiliates 384 to introduce 
their own on-line storefronts via an Internet API 382. According to one 

25 implementation, an affiliate is a third party which sells merchandise to customers 302 
through one of the on-line stores 304, which is managed by the system 300 of 
FIGURE 3. The affiliate may control the content of the affiliate store catalog, 
however, shopping, ordering, fulfillment, and delivery are handled by area business 
units (e.g. 320A, 320B) 

30 Customer shopping and ordering is handled by area business units (e.g., 320A, 

320B, etc.). A customer may be routed to the closest area business unit based upon 
the customer's delivery address or other information relating to the customer's 
physical location. Thus, for example, a customer from Atlanta will be routed to the 
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Atlanta business unit, whereas a customer from San Francisco will be routed to the 
San Francisco business unit for handling shopping, ordering, fulfillment and delivery 
details. Alternatively customers from different areas may be routed to a single Front 
Office system configured to handle customer ordering, shopping, and other electronic 
5 commerce transactions. 

Although several preferred embodiments of this invention have been 
described in detail herein with reference to the accompanying drawings, it is to be 
understood that the invention is not limited to these precise embodiments, and that 
various changes and modifications may be effected therein by one skilled in the art 
10 without departing from the scope of spirit of the invention as defined in the appended 
claims. 
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IT IS CLAIMED: 

1- An integrated system for effecting electronic commerce via a data 
network, the system comprising: 

an inventory subsystem comprising memory, said inventory subsystem 
5 including an inventory database configured or designed to maintain inventory records 
of a plurality of items of merchandise; 

a customer interface subsystem in communication with the inventory 
subsystem, said customer interface subsystem being configured or designed to store 
available inventory data from said inventory subsystem, and further being configured 
10 or designed to present selected item information relating to said inventory 
merchandise to at least one customer, said customer interface subsystem being further 
configured or designed to facilitate customer shopping transactions, and to store 
customer order information; 

an order fulfillment subsystem in communication with said inventory 
15 subsystem, said order fulfillment subsystem being configured or designed to receive 
said customer order information, said order information including at least one 
customer order for at least one item, said order fulfillment subsystem further being 
configured or designed to facilitate fulfillment of said customer order, wherein 
fulfillment of a customer order includes obtaining at least a portion of items relating 
20 to the order, and preparing the obtained items for shipment to the customer; and 

a delivery subsystem in communication with said customer interface 
subsystem and said inventory subsystem, said delivery subsystem being configured or 
designed to receive items relating to at least one fulfilled customer order, said delivery 
subsystem further being configured or designed to facilitate delivery of said received 
25 items to said at least one customer. 

2. The system as recited in any of claims 1 further comprising a data 
warehouse subsystem for receiving and analyzing data generated from the other 
plurality of subsystems. 

30 

3. The system as recited in any of claims 1-2 wherein said inventory 
subsystem is further configured or designed to manage customer orders received from 
the customer interface subsystem, and to manage customer billing data relating to the 
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customer orders. 

4. The system as recited in any of claims 1-3 wherein said inventory 
subsystem comprises: 

5 an order management subsystem configured or designed to manage customer 

orders received from the customer interface subsystem; 

a financial accounting subsystem for managing financial information relating 
to purchasing and sales transactions; and 

an inventory replenishment subsystem configured or designed to manage 
10 inventory stock quantities, and to generate vendor purchase orders for acquiring 
additional inventory stock. 

5. The system as recited in any of claims 1-4 further comprising a 
publishing subsystem in communication with said inventory subsystem and said 

15 customer interface subsystem for managing catalog data associated with each item of 
merchandise. 

6. The system as recited in any of claims 5 wherein said publishing 
subsystem is further configured or designed to manage information content presented 

20 by the customer interface subsystem to the at least one customer. 

7. The system as recited in any of claims 5-6 wherein said catalog data 
includes descriptive information about each item. 

25 8 - The system as recited in any of claims 7 wherein said descriptive 

information includes a SKU identifier and a UPC identifier for each item. 

9. The system as recited in any of claims 5-8 wherein said publishing 
subsystem includes an interface for allowing merchants to enter catalog data into said 

30 publishing system. 

10. The system as recited in any of claims 5-9 wherein said publishing 
subsystem is further configured or designed to use at least a portion of said catalog 
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data to generate at least one store catalog for exportation to said customer interface 
subsystem. 



11. The system as recited in any of claims 5-10 wherein said customer 
5 interface subsystem includes a representation of at least one store catalog including 

information relating to at least a portion of said plurality of items of merchandise, said 
system being further configured or designed to cause said at least one store catalog to 
be automatically updated at pre-determined intervals using said catalog data from said 
publishing subsystem. 

10 

12. The system as recited in any of claims 5-11 wherein said inventory 
subsystem includes a master item database of each item of merchandise, said system 
being further configured or designed to cause said master item database to be 
automatically updated at pre-determined intervals using said catalog data from said 

1 5 publishing subsystem. 

13. The system as recited in claim 10 wherein said customer interface 
subsystem includes a representation of at least one customer catalog representing 
selected items of merchandise to be displayed to a customer, wherein said system is 

20 further configured or designed to automatically modify customer catalog data based 
upon available inventory data 

14. The system as recited in any of claims 5-13 wherein said inventory 
subsystem is further configured or designed to generate a new purchase order (PO) for 

25 at least one item included in said inventory records, automatically determine new 
pricing information for said at least one item based upon data from said purchase 
order, and automatically issuing, to the order fulfillment subsystem, an expected 
receipt relating to the purchase order. 

30 15. The system as recited in claim 14 wherein said inventory subsystem is 

further configured or designed to automatically inform at least one vendor of the 
generated purchase order. 
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1 6. The system as recited in claim 1 3 wherein: 

said inventory subsystem is further configured or designed to generate a new 
purchase order (PO) for at least one item included in said inventory records, 
automatically determine new pricing information for said at least one item based upon 
5 data from said purchase order, and automatically inform at least one vendor of the 
generated purchase order; and wherein 

said system is further configured or designed to automatically update available 
inventory data stored in the customer interface subsystem using data fit>m said 
generated purchase order. 

10 

17. The system as recited in claim 16 wherein said customer interface 
subsystem is further configured or designed to automatically modify the customer 
catalog to include any new items relating to the generated purchase order. 

15 18. The system as recited in any of claims 1-17 wherein said customer 

interface subsystem further comprises a storefront inventory database for storing item 
inventory data, said item inventory data including item availability data and price 
data. 

20 19. The system as recited in claim 18 wherein said storefront inventory 

database includes available to promise (ATP) inventory data corresponding to items 
of inventory which are available to promise for delivery to customers on a specified 
delivery date. 

25 20. The system as recited in claim 19 wherein said customer interface 

subsystem is further configured or designed to compute said ATP inventory data 
based on data stored in said storefront inventory database. 

21. The system as recited in claim 20 wherein said customer interface 
30 subsystem is further configured or designed to automatically re-compute at least a 
portion of said ATP data in response an item being selected for purchase by a 
customer. 
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22. The system as recited in any of claims 18-21 wherein said system is 
further configured or designed to automatically update said storefront inventory 
database at pre-determined intervals using inventory data from said inventory 
subsystem. 

5 

23. The system as recited in any of claims 18-21, wherein said customer 
interface subsystem is further configured or designed to modify said item inventoiy 
data in response to an item being selected for purchase by a customer. 

10 24 - ^ system as recited in any of claims 18-21, wherein said customer 

interface subsystem is further configured or designed to manage customer orders and 
order modifications using item inventory data. 

25. The system as recited in any of claims 18-21, wherein said customer 
15 interface subsystem is further configured or designed to allow customers to modify 

received orders until a pre-determined cutoff time has passed. 

26. The system as recited in claim 25 wherein said system is further 
configured or designed to automatically export customer order data from said 

20 customer interface subsystem to said inventory subsystem after a pre-defined cutoff 
time has passed. 

27. The system as recited in claim 26 wherein said system is further 
configured or designed to automatically export said order data from said inventory 

25 subsystem to said order fulfillment subsystem after said pre-defined cutoff time has 
passed. 

28. The system as recited in any of claims 18-27 wherein said system is 
further configured or designed to automatically update inventory records in said 

30 inventory subsystem in response to an order shipment confirmation being received 
from the order fulfillment subsystem. 

29. The system as recited in any of claims 1-28 wherein each item has 



64 



WO 00/68859 PCT/USOO/13038 

associated with it a respective set of capacity attributes corresponding to an amount of 
capacity to be reserved in each subsystem in response to an item being selected for 
purchase by a customer. 

5 30. The system as recited in claim 29 wherein each set of capacity 

attributes includes: 

at least one inventory capacity attribute; 
at least one delivery capacity attribute; and 
at least one order fulfillment capacity attribute. 

10 

3L The system as recited in any of claims 29-30 wherein the customer 
interface subsystem further comprises a capacity database for managing capacity data 
associated with the plurality of subsystems, said capacity data including available 
capacity data for each subsystem and reserved capacity data for each subsystem, the 
15 customer interface subsystem being further configured or designed to manage inflow 
of customer orders at time of ordering using said capacity data. 

32. The system as recited in claim 31 wherein said capacity data for a 
selected item includes: 

20 inventory type information relating to the selected item; 

transportation information relating to the selected item; and 
fulfillment information relating to the selected item. 

33. The system as recited in any of claims 31-32 wherein said system is 
25 further configured or designed to automatically update said capacity data at 

respective, pre-determined intervals using data from each of said subsystems. 

34. The system as recited in any of claims 31-33 wherein said customer 
interface subsystem is further configured or designed to reserve a respective amount 

30 of capacity in said capacity database for selected subsystems in response to an item 
being selected for purchase by a customer, the amount of capacity reserved for a 
selected subsystem being related to the set of capacity attributes associated with the 
selected item. 
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35. The system as recited in claim 34 wherein said customer interface 
subsystem is further configured or designed to automatically modify the reserved 
capacity associated with at least one ordered item in response to a customer 

5 modifying a desired quantity of the at least one item. 

36. The system as recited in claim 35 wherein said customer interface 
subsystem is further configured or designed to free the reserved capacity associated 
with an ordered item when the customer cancels an associated order for the at least 

10 one ordered item. 

37. The system as recited in any of claims 31-36 wherein the customer 
interface subsystem is further configured or designed to use said capacity data to 
indicate to the at least one customer which inventory items are available for purchase, 

1 5 and when each of said available items can be delivered to the at least one customer. 

38. The system as recited in any of claims 1-37 wherein said delivery 
subsystem comprises: 

a transportation subsystem including a plurality of delivery vehicles and a 
20 delivery route management subsystem; 

at least one delivery courier, and 

at least one mobile field device (MFD), said MFD including memory 
configured or designed to store delivery route information and order history data 
corresponding to selected customers. 

25 

39. The system as recited in claim 38 wherein the delivery subsystem 
further includes an customer delivery mapping subsystem, said customer delivery 
mapping subsystem being configured or designed to determine whether delivery 
service is available to a selected customer based upon the customer's delivery address. 

30 

40. The system as recited in claim 39 wherein the determination of 
delivery service availability to the selected customer is not based upon a zip code 
associated with the delivery address of the customer. 
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41. The system as recited in any of claims 38-40, said system being further 
configured or designed to allow a customer to modify an order upon delivery of the 
order to the customer. 

5 

42. The system as recited in any of claims 38-41, wherein the MFD is 
further configured or designed to remotely process modifications of a customer order 
during delivery of the order to the customer. 

10 43. The system as recited in claim 42 wherein the MFD is further 

configured or designed to allow the delivery courier to process at least one customer 
service request while the delivery courier is at the customer's delivery address. 

44. The system as recited in claim 43 wherein the customer service request 
1 5 includes a request to return a previously ordered item. 

45. The system as recited in any of claims 43-44 wherein the customer 
service request includes a request to modify an order currently being delivered to the 
customer. 

20 

46. The system as recited in any of claims 38-44 wherein the system is 
further configured or designed to enable the at least one delivery courier to receive at 
least one returned item from a customer, and is further configured or designed to 
enable the at least one delivery person to immediately process the at least one returned 

25 item using the MFD. 

47. The system as recited in any of claims 38-44 wherein the system is 
further configured or designed to enable the at least one delivery courier to use the 
MFD to process customer service requests during delivery of an order to the 

30 customer, and to present a modified receipt to the customer, the modified receipt 
having a total amount to be billed which automatically accounts for any billing 
.adjustments related to the processed customer service requests. 
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48. The system as recited in any of claims 1-47 wherein the system is 
further configured or designed to bill a customer only for order items which have been 
confirmed as having been received by the customer. 

5 49. The system as recited in claim 47 wherein the system is further 

configured or designed to bill a customer for an order only after the order has been 
delivered to the customer, wherein an amount billed to the customer corresponds to 
said total amount to be billed. 

10 50 - The system as recited in any of claims 1-49 wherein said ordering 

transactions include scheduling a delivery time window for said selected items to be 
delivered to said at least one customer. 

51. The system as recited in any of claims 1-50 wherein said ordering 
15 transactions include scheduling a delivery time window for said selected items to be 

delivered to said at least one customer. 

52. The system as recited in any of claims 1-51 wherein said delivery 
subsystem comprises a delivery window scheduling subsystem for generating delivery 

20 window data, and wherein said customer interface subsystem is configured or 
designed to utilize said delivery window data for scheduling a delivery time window 
for said selected items to be delivered to said at least one customer. 

53. The system as recited in any of claims 1-52 wherein the order 
25 fulfillment subsystem is further configured or designed to transmit shipment 

confirmation data to the inventory subsystem relating to orders for inventory items 
which have been successfully fulfilled and shipped to customers. 

54. The system as recited in any of claims 1-53 wherein said order 
30 fulfillment subsystem comprises: 

a storage center for storing at least a portion of said inventory items; 
at least one collection container for receiving at least a portion of items 
associated with a respective customer order, and 
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an automated container transportation system for transporting said at least one 
container to various locations within said storage center for order fulfillment. 

55. An integrated system for effecting electronic commerce via a data 
5 network, the system comprising: 

a first business unit for servicing a first plurality of customers associated with 
a first geographic area, the first business unit comprising: 

a first inventory subsystem comprising memory, said first inventory subsystem 
including an inventory database configured or designed to maintain inventory records 
10 of a plurality of items of merchandise; 

a first customer interface subsystem in communication with the first inventory 
subsystem, said first customer interface subsystem being configured or designed to 
present selected item information relating to said inventory items to at least one 
customer, said first customer interface subsystem being further configured or 
15 designed to facilitate customer shopping transactions, and to store customer order 
information; 

a first order fulfillment subsystem in communication with said first inventory 
subsystem, said first order fulfillment subsystem being configured or designed to 
receive customer order information, said order information including at least one 
20 customer order for at least one item, said first order fulfillment subsystem further 
being configured or designed to facilitate fulfillment of said customer order; and 

a first delivery subsystem in communication with said first customer interface 
subsystem and said first inventory subsystem, said first delivery subsystem being 
configured or designed to receive items relating to at least one fulfilled customer 
25 order, said first delivery subsystem further being configured or designed to facilitate 
delivery of said received items to said at least one customer, 

a second business unit for servicing a second plurality of customers associated 
with a second geographic area, the second business unit comprising: 

a second inventory subsystem comprising memory, said second inventory 
30 subsystem including an inventory database configured or designed to maintain 
inventory records of a plurality of items of merchandise; 

a second customer interface subsystem in communication with the second 
inventory subsystem, said second customer interface subsystem being configured or 
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designed to present selected item information relating to said inventory items to at 
least one customer, said second customer interface subsystem being further 
configured or designed to facilitate customer shopping transactions, and to store 
customer order information; 
5 a second order fulfillment subsystem in communication with said second 

inventory subsystem, said second order fulfillment subsystem being configured or 
designed to receive customer order information, said order information including at 
least one customer order for at least one item, said second order fulfillment subsystem 
further being configured or designed to facilitate fulfillment of said customer order; 
10 and 

a second delivery subsystem in communication with said second customer 
interface subsystem and said second inventory subsystem, said second delivery 
subsystem being configured or designed to receive items relating to at least one 
fulfilled customer order, said second delivery subsystem further being configured or 
1 5 designed to facilitate delivery of said received items to said at least one customer, and 

a central management unit for managing information content presented by 
each of the business units to its respective customers. 

56. The system as recited in any of claims 55 wherein said central 
20 management unit comprises a publishing subsystem in communication each of said 
inventory subsystems and each of said customer interface subsystems, said publishing 
subsystem being configured or designed to manage catalog data associated with 
merchandise items available to each of the business units. 

25 57. The system as recited in any of claims 56 wherein: 

the first business unit is associated with a first on-line store which services 
said first plurality of customers; 

the second business unit is associated with a second on-line store which 
services said second plurality of customers; and wherein 

said central management unit further comprises a catalog database in 
communication each of the online stores, said catalog database including store catalog 
information, including a first store catalog of merchandise items associated with the 
first on-line store, and a second store catalog of merchandise items associated with the 
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second on-line store, 

58. The system as recited in any of claims 55-57 further comprising a 
headquarters business unit for managing the central management unit, and for 

5 managing business operations relating to each of the business units. 

59. The system as recited in claim 57 wherein said central management 
unit further comprises a central customer data center for storing customer account 
information relating to a plurality of customers, including said first and second 

1 0 plurality of customers. 

60. The system as recited in claim 59 wherein each of said on-line stores is 
configured to access customer account data from the customer data center. 

15 61. The system as recited in any of claims 59-60 further including: 

a plurality of servers in communication with each of the business units and the 
central management unit for hosting each of the on-line stores via the data network; 

said plurality of servers including at least one interface for enabling an affiliate 
to host an affiliate on-store; 
20 said system being further configured or designed to enable at least one 

selected business unit to service customers shopping at said affiliate on-line store. 

62. The system as recited in claim 61 wherein the system is further 
configured or designed to route a particular customer to an appropriate business unit 

25 based upon a geographic location associated with the particular customer. 

63. An integrated architecture system for effecting electronic commerce 
via a data network, comprising: 

a customer interface subsystem for presenting representations of selected ones 
30 of a plurality of products to customers via the data network, and enabling the 
customers to generate orders for subsets of the selected products via the data network; 

an inventory subsystem, in communication with the customer interface 
subsystem, for maintaining and controlling inventory data relating to products 
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presented to the customers; 

an order fulfillment subsystem, in communication with the inventory 
subsystem for processing of the orders via the data network; 

a transportation subsystem, in communication with the customer interface 
5 subsystem and order fulfillment subsystem for scheduling deliveries and managing 
transportation resources via the data network; 

wherein each of the subsystems of the integrated architecture system effects its 
various functions by interacting with at least one other of the subsystems via the data 
network. 

10 

64. A method for effecting electronic commerce via a data network, the 
data network comprising a customer interface subsystem for facilitating ordering 
transactions of items selected by at least one customer; an oider management 
subsystem for managing customer orders, and for managing inventory stock and 
1 5 inventory data; an order fulfillment subsystem for facilitating fulfillment of customer 
orders; and a delivery subsystem for facilitating delivery customer orders to 
customers, said method comprising: 

receiving a customer order at the customer interface subsystem, the customer 
order including information relating to at least one ordered item, and including 
20 information relating to a specified delivery window time; 

sending information relating to the customer order to the order fulfillment 
subsystem after a pre-determined cutoff time has passed; 

fulfilling at least a portion of the customer order at the order fulfillment 
subsystem, said fulfilling including verifying each inventory item which has been 
25 successfully fulfilled and processed for shipment to the customer, 

delivering the fulfilled order to the customer; and 

generating updated billing data relating to customer service transactions 
processed during delivery of the order to the customer. 

30 65. The method as recited in claim 64 further comprising allowing the 

customer to modify the customer order at any time before said pre-determined cutoff 
time has passed. 
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66. The method as recited in any of claims 64-65 further comprising 
allowing the customer to modify the customer order during delivery of the order to the 
customer. 

5 67. The method as recited in any of claims 64-66 further comprising 

processing, using a mobile field device (MFD), customer service transactions at a 
time of delivery of the order to the customer, said MFD being configured or designed 
to store said updated billing data. 

1 0 68. The method as recited in claim 67 wherein said processing of customer 

service transactions include processing a customer return at a customer site. 

69. The method as recited in any of claims 67-68 wherein said processing 
of customer service transactions includes processing an order adjustment at a 

15 customer site. 

70. The method as recited in any of claims 67-69 wherein said processing 
of customer service transactions includes creating a record of each ordered item 
received by the customer. 

20 

71. The method as recited in any of claims 67-70 further comprising 
billing the customer after delivery of the order to the customer for an amount related 
to the updated billing data. 

25 72. The method as recited in any of claims 64-7 1 further including: 

generating a vendor purchase order for at least one item of merchandise; 
automatically issuing an expected receipt to the order fulfillment subsystem in 
response to the generation of the vendor purchase order, said expected receipt 
including information about the purchase order; and 
30 updating availability and price information for items associated with the 

purchase order. 

73. The method as recited in claim 72 wherein said updating comprises: 

73 
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calculating updated availability and price information for items associated 
with the purchase order, and 

automatically updating availability and price infonnation in the customer 
interface subsystem based upon said calculated updated availability and price 
5 information. 



74. The method as recited in any of claims 72-73, said method further 
comprising: 

receiving a vendor shipment associated with the vendor purchase order; 
1 0 processing received items from the vendor shipment; 

generating expected receipt conformation infonnation in response to the at 
least one received item being processed; and 

updating the availability information relating to received items using the 
expected receipt confirmation information. 

15 

75. The method as recited in any of claims 72-74, said method further 
comprising automatically informing at least one vendor of the generated purchase 
order. 



20 76 ' 1116 method as recited in any of claims 65-75 further comprising 

sending finalized customer order infonnation to said order fulfillment subsystem after 
said pre-determined cutoff time has passed. 

77. The method as recited in any of claims 64-76 further comprising 
25 providing a centralized publishing subsystem for managing catalog data associated 

with each item of merchandise. 

78. The method as recited in claim 77 further comprising managing, using 
the publishing subsystem, information content presented by the customer interface 

30 subsystem to the at least one customer. 



79. The method as recited in any of claims 77-78 further comprising 
receiving SKU infonnation at the publishing subsystem; 
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automatically processing the received SKU information to thereby generate 
catalog data and processed SKU data; 

publishing the catalog data to the customer interface subsystem; and 
publishing the processed SKU data to the inventory subsystem. 

5 

80. The method as recited in claim 79 wherein the received SKU 
information is obtained from a content provider. 

81. The method as recited in any of claims 79-80 wherein the received 
10 SKU information is obtained from a merchant. 

82. The method as recited in any of claims 79-81 further comprising 
automatically updating a store catalog associated with the customer interface 
subsystem using the published catalog data. 

15 

83. The method as recited in any of claims 79-82 further comprising using 
at least a portion of the catalog data to display information content to the at least one 
customer. 

20 84. The method as recited in claim 83 further comprising regulating the 

content of information displayed to the at least one customer based upon inventory 
availability data. 

85. The method as recited in any of claims 64-84, wherein the interface 
25 subsystem further comprises a storefront inventory database, and wherein the method 

further comprises storing catalog data, item availability data, and item price data on 
said storefront database. 

86. The method as recited in claim 85 further comprising generating 
30 available-to-promise (ATP) inventory data for an item using said item availability 

data, said ATP data corresponding to items of inventory which are available to 
promise for delivery to customers on a specified delivery date. 
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87. The method as recited in claim 86 further comprising automatically re- 
computing at least a portion of said ATP data in response an item being selected for 
purchase by a customer. 

5 88. The method as recited in any of claims 85-87 further comprising 

automatically updating said storefront inventory database at pre-determined intervals 
using item availability data derived from said inventory subsystem. 

89. The method as recited in any of claims 85-88 further comprising 
0 managing an inflow of customer orders at a time of ordering using data from said 

storefront database. 

90. The method as recited in any of claims 64-89 wherein the customer 
interface subsystem further comprises a resource capacity database for managing 

5 resource capacity data associated with the plurality of subsystems, said resource 
capacity data including available resource capacity data for each subsystem and 
reserved resource capacity data for each subsystem, the method further comprising 
managing inflow of customer orders at a time of ordering using said resource capacity 
data. 

10 

91. The method as recited in claim 90 wherein said method further 
comprising automatically updating said resource capacity data at respective, pre- 
determined intervals using data from each of said subsystems. 

15 92 - method as recited in any of claims 90-91 further comprising 

reserving a respective amount of resource capacity in said resource capacity database 
for selected subsystems in response to an item being selected for purchase by a 
customer. 

*0 93 • The method as recited in claim 92 further comprising automatically 

modifying the reserved resource capacity associated with at least one ordered item in 
response to a customer modifying a desired quantity of the at least one item. 
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94. The method as recited in any of. claims 92-93 further comprising 
automatically modifying the reserved resource capacity associated with at least one 
ordered item in response to a customer modifying a delivery date associated with the 
at least one item; 

5 

95. The method as recited in claim 93 further comprising freeing the 
reserved resource capacity associated with an ordered item when the customer cancels 
an associated order for the at least one ordered item. 

1 0 96. The method as recited in any of claims 85-95 further comprising using 

availability data to indicate to the at least one customer which inventory items are 
available for purchase, and when each of said available items can be delivered to the 
at least one customer. 

15 97 - The method as recited in any of claims 64-96 further comprising 

determining whether delivery service is available to a selected customer based upon 
the customer's delivery address. 

98. The method as recited in claim 97 wherein the determination of 
20 delivery service availability to the selected customer is not based upon a zip code 

associated with the delivery address of the customer. 

99. The method as recited in any of claims 67-98 further comprising: 
receiving at a customer site at least one returned item from a customer, and 

25 immediately processing a returns transaction relating to the at least one 

returned item using the MFD. 

100. The method as recited in claim 99 wherein the returned item is 
received by a delivery courier. 

30 

101. The method as recited in any of claims 67-100 further comprising 
presenting a modified receipt to the customer, the modified receipt having a total 
amount to be billed which automatically accounts for any billing adjustments related 
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to the processed customer service transactions. 

102. The method as recited in any of claims 64-101 further comprising 
billing a customer only for order items which have been confirmed as having been 

5 received by the customer. 

103. The method as recited in any of claims 101 further comprising billing a 
customer for an order only after the order has been delivered to the customer, wherein 
an amount billed to the customer corresponds to said total amount to be billed. 

10 

104. The method as recited in any of claims 64-102 further comprising: 
receiving at the order fulfillment subsystem finalized customer order 

information relating to at least one customer order; 

fulfilling the at least one customer order, 
1 5 processing said fulfilled customer order for shipment to a customer, and 

generating customer order confirmation data after the fulfilled customer order 
has been shipped to the customer. 

1 05 . The method as recited in any of claims 64- 1 03 further comprising: 

20 receiving at the order fulfillment subsystem expected returns data related to 

processed customer return transactions; 

receiving at least one returned item at the order fulfillment subsystem; 
processing the at least one returned item at the order fulfillment subsystem; 

and 

25 generating returned item confirmation data after the at least one returned item 

has been processed at the order fulfillment subsystem. 

106. The method as recited in claim 105 further comprising updating item 
availability data relating to the at least one returned item using the returned item 

3 0 confirmation data. 

107. A method for effecting electronic commerce using the system as 
recited in any of claims 1, said method comprising: 
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receiving a customer order at the customer interface subsystem, the customer 
order including information relating to at least one ordered item, and including 
information relating to a specified delivery window time; 

sending information relating to the customer order to the order fulfillment 
5 subsystem after a pre-determined cutoff time has passed; 

fulfilling at least a portion of the customer order at the order fulfillment 
subsystem, said fulfilling including verifying each inventory item which has been 
successfully fulfilled and processed for shipment to the customer; 

delivering the fulfilled order to the customer; 
10 • generating updated billing data relating to customer service transactions 

processed during delivery of the order; and 

billing the customer after delivery of the order for an amount relating to the 
updated billing data. 

15 108. The method as recited in claim 107 further comprising allowing the 

customer to modify the customer order at any time before said pre-determined cutoff 
time has passed. v 

109. The method as recited in any of claims 107-108 further comprising 
20 allowing the customer to modify the customer order during delivery of the order to the 

customer. 

110. The method as recited in any of claims 107-109 further comprising 
processing, using a mobile field device (MFD), customer service transactions at a 

25 time of delivery of the order to the customer, said MFD being configured or designed 
to store said updated billing data. 

111. The method as recited in claim 110 wherein said processing of 
customer service transactions include processing a customer return at a customer site. 

30 

112. The method as recited in any of claims 110-111 wherein said 
processing of customer service transactions includes processing an order adjustment 
at a customer site. 
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113. The method as recited in any of claims 110-112 wherein said 
processing of customer service transactions includes creating a record of each ordered 
item received by the customer. 

114. The method as recited in any of claims 110-113 further comprising 
billing the customer after delivery of the order to the customer for an amount related 
to the updated billing data. 
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